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RCA 
Licensed 


" W0RLD-WIDE"SPECI AL 
7 TUBE RADIO 

15 to 2400 Meters 
4 separate wavebanas 
Automatic volume control 

SPECIAL 
PRICE 

Complttm 

with 
Spmakmr 

and RCA Tube* 


LEADERSHIP 

Thousands of radio dealers, service men, engineers and 
many broadcasting stations depend upon Allied for their 
radio needs. Allied consistently justifies this wide spread 
faith by offering a complete selection of high grade stand¬ 
ard apparatus that can be counted on for efficiency^ long 
life and customer satisfaction —at the lowest possible 
prices. Ailied’s huge stock enables you to get unusually 
prompt and efficient service. This is the simple secret of 
our great re[jeat business. If there ever was a time that you 
had to decide carefully where your money will buy its full 
money’s worth, it is now. Allied will continue to protect 
you against unwarranted price increases to the fullest 
extent of its power. Allied’s low net cash prices mean low, 
and will continue to mean low. 


A FEW 

BARGAINS FROM 
OUR BOOK OF VALUES 


ALLIED COOPERATES 

In spite of tremendous increases in the 
cost of labor and commodities, thousands of 
items in this book are being sold at below 
the current market. Hundreds of other 
items are being sold at prices that are still 
less than last year. How was this achieved? 
The answer is simple, huge contracts^ huge 
purchases, made during the summer of 1933 
when radio prices were at their lowest in 
history. Merchandise which was purchased 
at last year’s low record prices is being 
passed on to our customers at tremendous 
savings. Send for this Catalog now and 
save money. 


5 inch 
Magnetic 
Speaker 

$]28 


8 MFD. 
Electrolytic 
in metal can 

38c 


8000 ADDITIONAL BARGAINS IN 
THIS BIG BOOK OF VALUES 

SPECIAL PRICES ON 
RCA and CUNNINGHAM TUBES 

201A 227 245 


Here is the book that is mak¬ 
ing radio history. The most com- 
plete lines of quality radio sets, 
tul)es, replacement parts, test 
equipment, and service men sup¬ 
plies. at the lowest wholesale 
prices. 


ALLIED RADIO CORP., 833 W. Jickson Blvd., Chicata. lU. 

Please send me Free pour NEW !93d Cataloi. 

Name_ 

Addresa^ . __ __ ___ 

City-State. 

□ Serviceman □ Dealer □ Engineer □ Experimenter 


Allied Radio 

CORPO RATION 

833 N)k JACKSON BLVD. CHICAGO ILL. 

























OPPORTUNITIES 

are many 

for the Radio 
Trained Man 

Don't spend > (»ur life slavinjr away In some dull, hopeless job! Don't he satis- t ' 

fied to work for a mere $20 or $30 a week. Let me show you how to pet %our f/^// 
start in Uadio—the fastest-growing, biggest money-making game on earth. // // 

Jobs Leading to Salaries of $50 a Week and Up ' 

Prepare for jobs as Designer, Inspector and Tester—as Ttadio Salesman and in / 

Service and Installation Work—as Operator or Manager of a Broadcasting y 
Station—as Wireless Operator on a Ship or Airplane, or in 1'alking Picture or ' 

Sound Work—HUNDREDS OF OPPORTUNITIES for a real future in Radiol 


TenWeeks of Shop Trainin|£ 

Pay Your Tuition After Graduation 


We don’t teach by book study. We train you on a great outlay of Radio, Television and Sound 
equipment—on scores of modern Radio Receivers, huge Broadcasting equipment the very lat¬ 
est and newest Television apparatus. Talking I’icture and Sound Reproduction eciuipment. 
Code Practice equipment, etc. You don’t need advanced education or previous experience. We 
give you—RIGHT HERE IN THE COYNE SHOPS—the actual practice and experience 
you’ll need for your start in (his great field. And because we cut out all useless theory and 
only give that which is necessary you get a practical training in 10 weeks. 


TELEVISION and TALKING PIQURES 

And Television is already here! Soon there'll be a demand for THOUSANDS of TELEVISION 
EXPERTS! The man who learns Television now can have a great future in this great new 
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE 
and learn Television on the very latest, newest Television equipment. Talking Picture and 
Public Address Systems offer opportunities to the Trained Radio Man, Here is a great new 
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn 
Radio Sound Work at COYNE on actual Talking Picture and Sound Repioduction equipment. 


PAY FOR YOUR TRAINING 
After You Graduate 

I am making an offer that no other school has dared 
to do, ril take you here in my shops and give you 
this training and you pay your tuition after you 
have graduated. Two months after you complete my 
course you make your first payment, and then you 
have ten months to complete your payments. There 
are no strings to this ofi’er. I know a lot of honest fel¬ 
lows haven't got a lot of money these days, but still 
want to prepare themselves for a real job so they 
won’t have to worry about hard times or lay offs. 

I’ve got enough confidence in these fellows and in my 
training to give them the training they need and pay me 
back after they have their training. 

If you who read this advertisement are really interested 
in your future here is the chance of a life time. Mail the 
coupon today and I’ll give you all the facts. 

ALL PRACTICAL WORK 
At COYNE in Chicago 

ALL ACTU\L. PRACTICAL WORK. You build radio sets, 
install and service them. You actually operate great Broad¬ 
casting equipment- You construct Television Rece ving Sets 
and actually transmit your own Television programs over 
our modern Television equipment. You work on real Talk¬ 
ing Picture machines and Sound equipment. You learn 
Wireless Opei ating on actual Code Practice apparatus. We 


don’t waste time on useless theory. We give you the prac¬ 
tical training you’ll need—in 10 short, pleasant weeks, 

MANY EARN WHILE LEARNING 

You get Free Employment Service for Life, And don’t let 
lack of money stop you. Many of our students make all or 
a good part of their living expenses while going to school 
and if you should need this help just write to me. Coyne 
is years old. Coyne Training is tested—proven beyond 
all doubt. You can find out everything absolutely free, 
.lust mail coupon for my big free hook! 

H. C. Lewis, Pres. RADIO DIVISION Founded 1899 

COYNE Electrical School 

$00 S. Paulina St., Dept. 93-8H, Chicago, Ill. 

Mail Coupon Today for All the Facts 

I H. C. LEWIS, President 

I Radio Division, Coyne Electrical School 

I Soo S, Paulina St., Dept* 93~8H, Chicago, 111. 

I Dear Mr. Lewis:— Send me your Big Free Radio Book, and 
I all details of your Special Offer. 


Name 


Address 


City . State 
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IN OUR NEXT FEW ISSUES: 

HOW TO MAKE THE RADIO "GROWLER.” While the equipment 
tor the redio "growler" Is quite simple and, in tact, is tamiliar to 
every experimenter and radio Service Man, the tests possible with 
this simple apparatus are really astounding. Atter you have read 
the article, or perhaps even betore, you will dig down Into your 
"junk box" and start collecting the parts needed to make this test 
unit. The apparatus Is so usetui that even "Ye Editor" bent his 
venerable head into "ye junk box" to make one. 

AN ULTRA-MODERN SET ANALYZER. The author of this article 
used seven different commercial makes of analyxers, in his work 
as Service Man for a Metropolitan servicing firm, and learned 
the advantages and short-comings of each, in the course of servic¬ 
ing over 5,000 "sick" sets, before he designed the unit which will 
be described. The purpose of designing this unit was to avoid 
the failings of the available commercial units. If you are a 
Service Man and work day-in and day-out with sets that have gone 
"hors de combat," you are naturally interested in having the best 
equipment available. You should read the description and instruc¬ 
tions for making this analyzer without a fault. 


RADIO-CRAFT is published monthly, on the fifth of the month preceding 
that of date: its subscription price is $2.50 per year. (In Canada and 
foreign countries, $3.00 a year to cover additional postage.) Entered at 
the post office at Mt. Morris, III., as second-class matter under the act of 
March 3, 1879. 

Text and illustrations of this magazine are copyright and must not be 
reproduced without permission of the copyright owners. We are also agents 
for WONDER STORIES and EVERYDAY SCIENCE AND MECHANICS. Sub¬ 
scription to these magazines may be taken in combination with RADIO¬ 
CRAFT at reduced Club rates. Write for information. 

Copyright 1933. Continental Publications, Inc. 


HUGO GERNSBACK. President I. S. MANHEIMER, Secretary 

Published by Continental Publications, Inc. Publication office: 404 
N. Wesley Ave., Mount Morris, Illinois. Editorial and Advertising 
Office: 96-98 Park Place, New York City. Chicago Advertising 
Office: 919 North Michigan Avenue, Chicago, III. Western Adver¬ 
tising Office: 511 So. Alexandria St., Los Angeles, Calif. L. F. 
McClure, Chicago Advertising Representative. Loyd B, Chappell, 
Western Advertising Representative. 

London Agent: Hachette & Cie., 3 La Belle Sauvage, Ludgate Hilt, E.C. 4 
Paris Agent: Hachette &. Cie., Australian Agent: McGills Agency 

111 Rue Reamur 179 Elizabeth St., Melbourne 
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I will help You 

start a Spare Time or Full Time \ 

Radio Service Business 

without capital 




Here are a few examples 
. of the kind of money 
I train 'm^bo^s‘\o make 


$S0 to $75 a Week 

"The XatioTial Rndio Institute 
put me ill a position to make 
more money than I ever made 
in pood times. I am in the 
rarlio s«‘iviee husiiiess for my¬ 
self, whciv it is possilile for 
me to make from ^?50 to ^7-'> 
a week. Service work has in¬ 
creased hec. use peojile. who in iionnal times 
Would huv’ a new hadic. now an* content imI to 
have the old one ’|iep|»e<l uji'.'’—BKKN'ARD 
COST\, 150 I'ranklin St., Bmoklyn, N. Y. 

$$00 a Year Extra in 
Spare Time 

**Althoiiffh only doinp spare 
time Radio w'ork I averaped 
about $500 extra a year in ad¬ 
dition to my repular income. 

Full-time Itadio work would net 
me many times that amount. .My 
example and that of hundreils of other 
X. K. I. praduates should cotivince ariv 
skeptical persiin of tin- siiperioriT v of 
N. H. I iruiiiinp.’—KDSVARU II. V,\\V- 
CETT, Sloupli Road, Ladner, B. C., Canada. 

f ill Averages $80 per 

Month in Spare Time 

I ‘<m pettinp alOnp \vi*ll in 
n*y ILidio Work, .ilways l»,*iiip 
kept very busy. Since ctiroll- 
inp I have averapfil ;iro\niil 
$80 a month workinj: on Xadiu 
just part tim«‘. since I >ini 
still hnhiinp down mv rrpnhir 
job/*—JOHN B. JdORlSSRTTE. 73:i Somei- 
villo Si. iliinchester, II. 

My Free book gives you many more 
letters of N. R* 1. men who have 
made good in spare time or full 
time businesses of their own 


T. E. SMITH, President 
yaiionui Ifadio Institute 

The man who has directed the 
Mome-Stndy Training of more 
men for the Radio industry than 
any other man in America. 





SPECIAL Radio Equipment 
for Broad Practical Experience 
Given Without Extra Char ge 

>ty Course is not all theory, fll show you how 
to use tny sperlal Uatlio enuinnifot for coiHlurtlng 
expelImetiis anu nuiiUluK fti4UiT!( wliiiii illuslratv 
iini>urt:int prineiiiles useil In Mich tvell-knuwii seU 
as \Vestinelioui>e, General Kicririi . ritJ!; U.C.A., 
Victor, .Majestic, and others. You work out uMli 
your own liiimls luatiy of tlie 
things you nati In our Ir.'i.Non 
books. This r>n-5U iiiftliud of 
training makes learning at 
home ea.sy. interesting, fas¬ 
cinating. Jiitenseiy 
practical. You learn 
liuw sets work, wliy 
tlicy work. Jiow to 
make them work. 



Free Book Tells How 
Mail Coupon! 

Tbo world-wiflc use of Uadio sets for homo 
ontortninment tins made many oi»poituDities 
for .voii r«» have u spare-tinn nr full-time 
Radio husiiicss of your o^vu. 1 pive you In¬ 
st riii-t Ions early in your I’otirsc for doinp 
Ratlio .iolis coniinoi) in almost every neiplihor- 
hon^I. .Manv N. R. I. men iiiako $.j. $10. 815 n 
week extra in sparo time almost at once. I 
show yon how to install and service all iy]>os 
of receiving sets. 1 give yoti Radio equipment 
and jnstnietioiis for rnntlnrriiip experiments, 
for Imilding lircnits and testltig oi|iilpmeni. 
and fnr mnkiiip tests that will give ynu Inoad. 
praetie.il Radio experioiioe. Clip the an-ipon 
below ami get my free d-4-pago book. ' Rieh 
Rewards in Radio"—it gives von a full story 
of the sueeess of R. 1. students ami gradu¬ 
ates. anti tells how to start a spaiv-time or 
full-time Radio business on money made in 
spare time while learning. 

Many N. R. 1* Men Make $5* 
$10, $1$ a Week Extra in 
Spare Time Almost at Once 

Many of the seventeen million sets now in 
use are only l*r» per ceni to 40 per cent eili- 
cieiit. 1 will sluiw y*m how to cash in on 
this coiirlitiim. I will show yon the plans 
and ideas tlmr have euahled nnmy others to 
make s.5. .$lh. $1"* a week in spare time whih’ 
hni'iung. Ford R. Leary. Davison Road. 

Flint, Mich., wrote: ’’My part-time earnings 
while taking the N. H. 1. Conr.se wore $C51,” 

Get Ready Now Sor a Radio 
Business of Your Own and 
for Jobs Like These 

Tlro^idcasting stations use engini'ers. opera- 
tor.s. station maiiag«*rs. and pay up to $^.000 
a year. Ri.dio maiitiracrniers use testers, in¬ 
spectors. foremen, engineers, servicemen and 
hiiyers. and pay tip to .<7.rio0 a yoar. Radio 
deali-is ami joidicrs ciniiloy hnmlreds of ser- 
vIconuMi, snlcsmen. managers, and pay up 
to $.'(,000 a year. Radio operators on ships 
ciijo.v life. Sice the world, with board and 
Io<liring frc«*, and get good pay besides. Jly 
L'<H(k tells .veil of the oimortimities in 
Radio, 8it S. IT icing, Aircraft Radio. Tele¬ 
vision, I'olice itadio, Short Wave, and other 
tield.s. Get it. 



1 Will Train You at Home 
in Your Spare Time 

Hold your job until you’re ready for another, 
tlive me only part of your spare ilmc. Von 
do not n<'pd’ a high school or college etluca- 
tion. linnrireds with only a common schor»l 
education have won bigger pa.v tli rough 
N. R. I. .T. .\. Vaughn .biinpetl from $.;■ to 
$lfMi a week. .1. K. McLnnime iiiri“cased his 
earnings lOti per cent. The National Rndio 
Institute is the Pimieer and \Voi-ld’s Largest 
organization tie voted exclusively to training 
men and young men by Home Study for good 
jobs in the Radio huliistry. 

You Must Be Satisfied 

I will give you an agreement to i-eftind every 
penny of your money if you are not satisfied 
with my Lessons ami ’ I nstrnctioii Service 
when yon completn my 'Prainlng. An<l I'll 
not oni.v give yoti thorongli traiolag in Radio 
principies, praciical experience in building 
and servicing sets, but also .\dvanced Train¬ 
ing in any one of live leading branches of 
Radio opportunities. 

Free Book o{ Facts 

Mall the Coupon for 
•R i <\\ Row a rd s in 
Kadior.” It’s free to 
any amhiiiotis fel¬ 
low over ITi years 
old. It tells you 
abniir Itadio's sfiare- 
time and full-time 
tippoi'tunities ; about 
m.v niiining: wbat 
others who have 
taken it arc doing 
ami making. Mail 
coupon now. 


J.E.SMlTHyPres, 
Dept. 3 NX 9 

National Radio 
Institute, 

Washington^ 

D.C. 


Qct 

my new book 
It points out 
what Radio 
Offrir*! You 


Wl DOewRMT 



Special FREE Offer 

Ael nuw and receive in adUltiun to m.v bic free 
book, “Itieh Xesvnrds 
in Itacllo,“ this Sc'i- 
‘ Tire Miiniad 011 I>.C.. 
A.C,. and llatlerv op¬ 
erated sets. Oidy m,v 
sttidt'iii!! c'oiHd have 
thb l((N)k ill tlie past. 

t- re uii] 1 n R li mil. 
noiKi's of all kirms. 
fading .siKmils. broad 
liiiiinK. howls anti os¬ 
cillations. iMior (lis- 
ianf-c rerciitlon. dis¬ 
torted or inufTled sig¬ 
nals. Riid other vital 
infiiriiiation is c-oti- 
tallied in it. .Mail 
coupon for free copy. 




THIS COUPON IS GOOD 
FORONE A/lirr COPY OF 
. MY NEW B001«- 


I'.. S.MiTu, President, 

National Hatlio Institute, Dept 3NX, 
Washington, D. C. 

Dear .Mr, Stniih: I want to take advantage of your 
S|ic« lal Otrer. Send me your tao booka. "Trouble Shoot¬ 
ing in D.C.. A.i , and J’.attery Set*" and "JChli Itu- 
wards in Itudio,' I understand this TiMjuest does not 
obligate me. (Please Print Plainly.) 

Name .. Age ... 


The Famous Course That Pays For Itself 


Address 
Citg . 


..State 


M 
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YOUR COPY OF 
the 19 3 4 


OFFICIAL RADIO SERVICE MANUAL 
* IS READY! 


T he necessity of GERNSBACK 
Manuals in the radio field has been 
shown by the fact that the total 
sales of the first three OFFICIAL 
RADIO SERVICE MANUALS, includ¬ 
ing the new CONSOLIDATED EDI¬ 
TION, now exceed 80,000 copies. 
Radio Service Men and 
others engaged in various 
bratiches of radio know the 
importance of such books, 
and how they must depend 
upon them for reliable in¬ 
formation. Whether for 
public-address work, tube 
information or a circuit 
diagram, the material 
needed is certain to be 
found in one of the OF¬ 
FICIAL RADIO SERVICE 
MANUALS. The OERNS- 
BACK Manuals have been 
constantly used in refer¬ 
ence work by leading radio 
set manufacturers, mail¬ 
order houses, jobbers, deal¬ 
ers and, most extensively, 
by Service Men, for whom 
these books are invaluable. 

In the i)lanning of the 
1934 OFFICIAL RADIO 
SERVICE MANUAL many 
things have been taken into 
consideration. First, how we 
could reduce our own costs, 
and in turn pass these sav¬ 
ings on to our readers. 

Second, what information 
not contained in previous 
editions of the Manuals 
must be incorporated in 
the 1934 edition and would 
be of utmost importance to 
its users. Third, w^hat ad¬ 
vance information we could 
print that would be useful 
in the future. i 

After careful analysis we 
found that the total cost of producing 
the 1934 Manual would be consider¬ 
ably less than in former years, and 
that at this time we could reduce the price 
of the book to our readers. The Fourth 
Edition of the OFFICIAL RADIO SERV¬ 
ICE MANUAL will sell this year for 
The book will be published like the lO.'^S 
Manual—the volume will be sent to you 
complete. As usual, we urge that all our 
readers place their order early so that 
they will get a copy of the first printing. 
Usually, at the last minute a tremendous 
number of orders come to us and quite 
often orders are held up while the book 
is going through a second printing. 


In preparing this new edition many of 
the outstanding problems of the Service 
Men have been considered—methods of 
servicing, the new equipment constantly 
needed to cope with new tubes and sets, 
and the other fiehls of radio, such as pub¬ 
lic-address systems, short waves, auto radio 
and others. 


Contents of the 1934 Manual in Brief 


# Diagramt and tervice notes, more complete than ever before In 
any MANUAL Not merely the schematic hook'ups will be found, 
but also chassis drawings showing parts layouts, positions of trim¬ 
mers, neutralizers, etc. 

# Voltage readings for practically all sets, as an aid in checking 
tubes and wiring. 

# All values of intermediate-frequency transformers used in super¬ 
heterodynes, with the manufacturers' own suggestions as to correct 
balancing, 

0 Detailed trouble-shooting suggestions and procedure as outlined 
by the manufacturers’ own engineers—in other words, authentic 
"dope" right from headquarters. 

# Values of all parts indicated directly on all diagrams. WE WILL 
POSITIVELY NOT INCLUDE DIAGRAMS FOR WHICH PARTS 
VALUES CANNOT BE OBTAINED. 

0 A special section for reference to A,C.-D.C. cigarbox midgets. 
0 A special section for reference to automobile radio. 

# A special section for reference to public-address amplifiers. 

# A special section for reference to short-wave receivers. 

# A special section for reference to remote-control systems. 

# A complete compilation of radio tube data, covering both the 
old and the many new types. 

0 A special section devoted to test equipment, analyzers, etc., with 
full diagrams and other valuable information. 

9 A complete list of American broadcast stations with their fre¬ 
quencies in kilocycles; extremely useful in calibrating and checking 
test oscillators and In calibrating receivers. 

0 Free Question and Answer Service, the same as in our last two 
Manuals. 

9 No theory; only service information In quickly accessible form. 

# Absolutely no duplication of any diagrams; nothing that appeared 
in any of the previous Manuals will appear In the 1934 MANUAL. 
This we unconditionally guarantee. 

# A handy, easily-consulted master Index making ft easy for you 
to find almost anything pertaining to your service j^robtem in¬ 
stantly. This index will include all the diagrams published in all 
the previous GERNSBACK Manuals, as well as the 1934 diagrams. 
A big convenience and time saver! 


As in previous years, the 1934 Man¬ 
ual will also include a FREE QUESTION 
AND ANSWER SERVICE. In each book 
will be found 2o coupons, which en¬ 
title you to free consultation on any radio 
service topics. These coupons give you a 
complete mail service—questions on servic¬ 
ing and operating on any set or circuit 
are answered promptly and ac¬ 
curately by the editors. Re¬ 
member that, at the regular 
rate of 250 per question which 
is usually charged by radio 
magazines, this service alone 
is worth $6.00. And for the 
Manual, we charge only $3.50. 

It is quite evident that the 
1934 Edition of the OFFICIAL 
RADIO SERVICE MANUAL 
will be a decitlcd improvement 
over previous volumes, and 
will even surpass the high 
standard of the former Man¬ 
uals. 


ORDER YOUR COPIES NOW 

It is important to every 
Radio Service Man and Dealer 
that he receive his copy of the 
1934 OFFICIAL RADIO 
SERVICE MANUAL as soon 
as it is published. The new 
book will prove itself to be in¬ 
valuable as those volumes of 
previous years. The book as 
usual comes to you postpaid 
and free of additional charges. 

No need to delay sending us 
your order—the 1934 M.AN- 
UAL, like its predecessors, is 
a necessity in your business. 
We strongly advise you to or¬ 
der your copy today, anti then 
you will be certain to get one 
from the first printing of the 
hmtk. Tin* l!i;t4 Mannul is now 
ready foe tltdivcry. 

Mail the coupon today. 


The illustrations in the 1934 Manual will 
be more explicit than before; inasmuch as 
the diagrams will not be limited to the 
schematic circuit, but other illustrations 
will show the parts layout, positions of 
trimmers, neutralizers, etc. There will be 
hundreds of new circuits incluiled, and not 
one from any previous edition of the man¬ 
uals will he repeated. This we uncondition¬ 
ally ffuarantce. 

The number of pages in the new Manual 
will exceed 400, with hundreds of illustra¬ 
tions, including diagrams, charts, photos, 
picture layouts, etc. The size of the Man¬ 
ual will be the same as that of the former 
volumes—9x12 inches, with a flexible, 
loose-leaf binder. 


GERNSBACK PUBLICATIONS, Inc. } 

96-98 Park Place, New York, N. Y. j 

Cientlemen: Enclosed you wilt find my ■ 
remittance of $3.50 for which you are * 
t'l serid nil*, itrnttotft' /o-cpiiii/. One (*ippv | 
of the 1*134 oFF'iri.VL KAIUO S K U- i 
\'h'K M.WF.M.. fSeud reiiiit t:inee hy * 
elieek cu‘ money order ; (H‘ registiT let. | 

ter if it eontains ensli, ciirrency or nn- i 
ns'-d F. S, postage sluin[>s.J j 

I 

Name ... I 

I 

Address. I 


I 
I 

I City. State. 


I 
I 

nr-T2S:l I 
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Leadmg Radio 
ManuFacturers 

, , to their 40 | 0(}0 

DISTRIBUTORS 
and DEALERS 

throughout United Stdtet 
and Canada 


AMERICAN BOSCH 
AMERICAN TELEVISION 
ARCTURUS TUBES 
BALKEIT • BRUNSWICK 
CAPEHART 

CLOUGH-BRENGLE CO. 
CROSLEY • CLARION 
DeFOREST • ECHOPHONE 
FADA • GREBE • HOWARD 
HAMMERLUND « HICKOK 
INTERNATIONAL 
RESISTANCE CO. 
KENNEDY • KOLSTER • LYRIC 
MAJESTIC • PHILCO 
RADIO PRODUCTS CO. 

SANGAMO ELECTRIC 
SENTINEL • SHELDON 
SILVER.MARSHALL CO. 
STEWART RADIO 
STEWART. WARNER 
STROMBERG.CARLSON 
UNIVERSAL MICROPHONE 
ZENITH 

The need for men, PROPERLY trained, i* one 
of the Radio Industry's major problems, today. 

In fact, the very future of the Radio Industry 
is dependent on the industry having available, 
at oil times, an adequate supply of PROP* 
ERLY trained men to instoll and service — 
not Only the present-day highly complicated 
Radio and Electronic equipment — but the still 
more complicated equipment that will be 
brought out by the Industry, from time to time. 

The above manufacturers all realize this. 
They know that under such circumstances, no 
ordinary Radio Training is going to give them 
the type of "trained" man they want. Only a 
Training that is right-up.to-the-minutei and 
properly prePored, highly practical, and prop* 
erly supervised, will answer their purpose. 

Radio and Television Institute home-training 
has successfully met their every test. That's 
why these manufacturers recommend R. T. I. 
Training, not only to their own men, every, 
where — but to all men who want to get some¬ 
where In Radio. 

'^Th(» untlro edvartlaamont approved by the 

abevo thlrty-two manufacturara. 

Copyright 1933 by R.T. I. 







engineers 


LET THESE ENGINEERS RIGHT 
FROM THE HEART OF THE BIG 


RADIO INDUSTRY 

ypu. ciir j'hmvty ftrr 

GOOD PAY RADIO WORK 


To the man who wants to make $35 to $75 a 
week and more— Hcre*s a Message for Yout 

"T/ie great Radio industry, todays 
more f/ian ever before —is on the look* 
out for PROPERLY trafned men to fill 
its more respon$fb/e jobs. These are 
the better-paying jobs in Radio . . . 
jobswhichgivesteadyworkatgoodpay, 
as a starter/ and an early advancement 
to stilt better-paying/obs^as a future/* 

HERE, THEN, IS REAL OPPORTUNITY 

But to qualify for these better-paying jobs, 
men must be PROPERLY ''trained"—they 
must know the theory of Radio, as well as 
the practical side, and be able to teach 
other men some of the things they know. 
The Radio Industry, itself, has no time to 
train these men. That's why the Radio & Tele¬ 
vision Institute, of Chicago, is doing the j'ob. 
You'll be trained at home ~ in your spare 
time — easily and quickly, and at a cost of 
only a few cents a day. And as you are 
taught to "earn as you learn" —R. T. I. 
Training need cost you nothing. 

R.T.I. TRAINING IS ‘'SHOP TRAINING” 
FOR THE HOME 

It comes to you right from the Radio Industry 
—right out of the factories where Radio sets 
and other vacuum-tube devices are rnade. It 
was planned andprepared for you by big radio 
engineers IN these factories, most of whom 
are the Chief Engineers of these great' Radio 
plants. And NOw these same engineers are 
actually supervising R. T. I. Training. Which 
means that trained the R.T.I. way, you'll be 
trained as the Radio Industry wants you 
trained — just as the Radio Industry# itself, 
would train you if it was doing the job. 

You learn by doing, of course, because that's 
the Shop Way of teaching. But you also learn 
the theory of Radio — without which you 
can't hope to go far, or make much money, 
in this great industry. 

ELECTRONICS—SOUND PICTURES 
P. A. SYSTEMS—PHOTO CELLS— 
TELEVISION—all included 

Radio service is just the starting point in R.T. I. 
Training. From there we take you up through 
the very latest developments in Radio, and 


then on into the new and larger field of 
Electronics—Sound Pictures, Public Address 
Systems, Photo Cells, and Television. This 
feature alone makes R.T.I. the outstanding 
home training in Radio. 

YOU GET "QUICK RESULTS” 

C. E. Head, 431 Third St., Alexandria, La., 
Says: **Made my first money 11 days after 
starting your training—c/earcd $74.25." 

Frank E. Klemann, Lisle,III.,writes;" Doubled 
my pay in less than six months/* 

Harry L. Stark, Ft. Wayne, Ind., writes: 
"Now making three times as much money as 
I was making when / started your training." 

So, if you want to get out of a small pay, no¬ 
future job, and into good pay, big-future 
work — get into Radio. But let these big 
engineers direct your training. 

MAIL COUPON FOR 
FREE BOOK 

Let me tell you more 
about this amazing¬ 
ly easy Shop-Type 
horn e-training, 
and more about the 
wonderful opportuni¬ 
ties fo r th e R. T. 1. 
TRAINED man in this 
—the world's fastest 
growing industry. Everything is fully explain¬ 
ed in my big, new booklet .. . "RADIO'S 
FUTURE, AND YOURS." Send today for 
your copy. The book is free. 



Ray D. Smith, President, 

Radio and Telovition Institute, Chicago 


Ray D. Smith, President# ■ 

RADIO and TELEVISION INSTITUTE# (R.T.I.L g 

SI 30 Lawrence Ave.# Dept.69» Chicago# III. | 
Without obligation ol any kind please send me a | 
copy of " Radio's Future and Yours." I am inter. I 
ested in your home troining and the opportunities ■ 
you say exist in the great Field of Radio for the J 
R.T.I. Troined man. • 


Name... 
Address . 
City. 


.State- 
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SERVIfg gWftlWEEBS' 


POWER UNIT EMERGENCY STOCK 


Only Four Models f , / 

FOR 90% OF ALL RADIOS FULL DIRECTIONS WITH EACH UNIT 


Radio Service Engineers now 
can give prompt service in cases 
of trouble in transformers—the 
heart of the radio. To meet this 
urgent demand for immediate 
service on proper replacement 
transformers, the GENERAL 
has developed four models 
of ^^MULTI-TAP^^ UNI¬ 
VERSAL POWER TRANS- 
FORMERS, to service over 90% 
of all models of Radios—^'or¬ 
phaned” and current models. 

110-120 V. 50-60 cy. 

220-240 V. 60 cy. 

115 V. 25 cy. 


"MULTI-TAP" 

UNIVERSAL POWER TRANSFORMERS 

(Patent Applied For) 



Foreign, and other radio servic¬ 
ers far from manufacturing mar¬ 
kets, find "Multi-Tap” Univer¬ 
sal essential to satisfy their 
trade. These units are fully 
shielded, designed for meeting 
the specification of radios having 
Underwriters Laboratory ap¬ 
proval. This is very important 
as many states now require such 
approval to protect the set own¬ 
er’s fire insurance policies. The 
shells are easily snapped off and 
on—are insulated inside to in¬ 
sure against short-circuiting the 
terminals. Furnished in dull 
satin black finish, unless other¬ 
wise ordered. 


"MULTI-TAP” UNIVERSAL POWER TRANSFORMERS’ ELECTRICAL CHARACTERISTICS 


( For 4 Tubes ) 

2 24, 27, JS. 55. 56. 57, 58. 2A6, 2A7, 2B7. 90 

and 1-45, 46. 47, 59, 2A3, 2A5 2,5vC,T,_5.25 

1-80, 80M, 83, 5Z3 5.0v—3.0 Amp 

or 1-82 2.5v —3.0 Amp 

High Voltage 650 volts C.T. at 50 MA 

( For S or fi Tubos ) 


Amp 


3-2 6s 

or 3-24, 27, 35, 55, 56, 57, 58, 2A6, 2A7, 2B7, 90 
1 or 2-27 

2-45, 46, 47, 59, 2A3, 2A5 
or2-17lA 

1-80, SOM, 83, 5Z3 
or 1-82 


High Voltage 


1.5v—3,15 Amp 
2.5v—5.0 Amp 
2.5v—3.5 Amp 
2.5vC.T.—3.0 Amp 
5.0vC.T.—0.5 Amp 
5.0v—3.0 Amp 
2.5v—3.0 Amp 


650 volts C.T. at 60 MA 


( For 7 or 8 Tubes) 

4-26s 

or 4-24, 27, J5, 55, 56, 57, 58, 2A6, 2A7, 2B7, 90 
I or 2-27 

2-45. 46, 47, 59, 2A3, 2A5 
or2-171A 

1- 80. 80M, 8J, 5Z3 

or 1-82 

High Voltage 700 volts 

( For 9 or 19 Tubes ) 

6-26s 

or 6-24, 27, 35, 55, 56, 57, 58. 2A6, 2A7, 2B7, 90 
1 or 2-27 

2- 45. 46, 47, 59, 2A3, 2A5 
or 2-171A 

1-80, SOM, 83, 5Z3 

or 1-82 

High Voltage 7oo volts 


1.5v—4.20 Amp 
2.5v—7.0 Amp 
2.5vC.T.—3.0 Amp 
2.5v—J.5 Amp 
5.0vC.T.-^-0.5 Amp 
5.0v—3.0 Amp 
2.5v—3.0 Amp 
C.T. at 80 MA 


1.5v-^-6.5 Amp 
2.5v—10.5 Amp 
2.5v—3.5 Amp 
2.5vC.T.—3.0 Amp 

5.0vC.T.-0.5 Amp 

5.0v—3.0 Amp 
2.5v—5.0 Amp 
C.T. at 100 M A 


EXACT DUPLICATES ELECTRICALLY 


The wide range of adaptability of only four models **Miilti-Tap’^ 
Universal Power Transformers is made possible through various 
taps in these units, which may be used singly or in combinations. 
With this variety of combinations in the four models, the re¬ 
quired current values can be delivered to each of the several leads 


in the set for any combination of tubes used in 1377 models of 
4 to 10-tube receivers as accurately as the original power units— 
considering the variation in the lighting current of different 
localities. The important consideration in replacing power units 
is how many tubes in the set and their current requirements—not 
uhat tubes or what make of radio. 


% 

v4 


"Multi-Tap” Universal Output Transformer 

U nirersal-'EIectrically 

The universal primary and the tapped 
secondary from 2 to 30 ohms in 2 ohm 
steps make it possible to feed practically 
any straight or push-pull output stage 
to any dynamic speaker. 

U nirersal-Physically 
May be mounted on end or side. 

Slots in base allow wide range of 
adaptability without redrilling 
panel. 

3/. 1 #/. THtS €'0nJi*O\ AY# W / 


GENERAL TRANSFORMER CORPORATION, 

504 So. Throop Street, 

Chicago, III, 

st'Thi Bulli'tin of ‘'Multi-Tap" rnivtiviils and li't 

of Itadins on uhirh tlioy can be used for replaConiciita. 


Naino . 

Addn'-;s . 

My Jobber is 
Address . 


Universal Input Audio Transformers 

This input audio efficiently feeds any 
straight or push-pull audio stage on 
either AC or DC set. 

Overall Dimensions: 

2 X 2% X 

Mtg. Centers: 

1 X to 1 9/l6 or 
X to 1 9/l6 or 

Dimensions the same on Output 
and Input Transformers. 

GENERAL Illustrated and 
fully descriptive BULLETIN! 

with complete list of 1377 models and makes of radios on which you can replace 
power units out of a stock at an investment of only $23.25 (list) in ’’Multi-Tap’* 
Universalst 


<iENERAL 

TRANSFORMER CORPORATION 


504 So.Throop Street Chicago, Illinois 




FREE! 
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Takes the Resistance Out of Radio* 


Editorial Offices: 96-98 Park Place, New York, N. Y, 


HUGO GERNSBACK. Editor 


Vol. V., No. 6, December, 1933 


AGING RADIOS 


An Ediforlal by HUSO GERNSBACK 


A POINT frequently overlooked by radio manufacturers, 
radio Service Men and radio set users, is that there 
is such a phenomenon as aiding of radio receivers. 

By aging is meant the process of deterioration in 
a radio set; just as, for instance, the human body deterior¬ 
ates by age. 

Marvelous machine though the human body is, age, when 
it encroaches upon the body, ravages it, as we all know. 
The same deterioration goes on in a radio set, although this 
fact may not be ai)parent at first. 

There are few materials, which can be fabricated and put 
together in conjunction with other materials, that will not 
in time deteriorate in some manner. Even metals crystallize 
and, in due time, w'eaken. 

Leaving out the radio tubes which, of course, age too, and 
must be replaced periodically, let us first consider the chassis, 
which, at first glance looks solid enough, and theoretically 
should not deteriorate at all. The opposite is the case, iiow- 
ever. Your radio set in the summertime is (piite a bit iarger 
than in the winter. Heat expands, cold contracts; the radio 
chassis is no exception to this universal law, although some 
manufacturers do not seem to b<* aware of it. When things 
begin to stretch, then contract, and do this frequently, some¬ 
thing is bound to give. Rivets and screws, no matter how* 
well fastened, in time begin to give way. Don’t forget, also, 
that the radio set is heated to a coniiiaratively high tempera¬ 
ture by the radio tubes, by its resistors, and by the trans¬ 
formers—all of which are not any too well vontilat('d—and 
while the set is in use, the oxi)ansion of the chassis and 
other parts is considerable. When the set is turned off. 
particularly on a c(»ld day, the shrinking process is rapid, 
and something gives way even if the movement is micro¬ 
scopic. in due time, however, yt)u begin to notice that the 
set is not the same as before. Even if there were no parts on 
tlie radio set, besides the chassis, to age; sockets, for in- 
tanco, become loose: contacts loosen, etc. The variable con¬ 
denser, no matter how well made, is affected by the aging 
process; its bc'arings particularly must, soomu’ or later, begin 
to wear. This makes for changes in the capacity of a 
condenser; sometimes it even causes short circuits of the 
stator and the rotor; and, unless a condenser is extremely 
well engineered, the tuning is apt to become imisy and 
scratchy, because of the failing of the aging springs, of the 
rotor. 

Turning our attention to the fixed condensers, let no one 
think that even the best of fixed condensers is immune to 
old age. It should not be forgotten that the electrical current 
sets up continuous, and comparatively tremendous, stresses 
in the dielectric of most fixed condensers and these stresses 
wear down even the best mica condenser. Of course, con- 
d(*nsers heat up too, and therefore contract and expand; and 
even a molded condenser will, in time, show aging effects. 

True, a good one will stand up for a considerable time; 
but we doubt if any engineer would guarantee even the best 
molded condenser for a ten-year stretch, much less tw'enty 
years. In electrolytic condensers, the aging process is much 
more rapid. The chemicals in such condensers will not last 
forever; they dry out and. by chemical action, the elements 
otherwise age. The average life of even the best electrolytic 
condenser at the present state of the art is certainly not much 
more than two years. 


When we come to resistors, the situation seems to be a 
little better, except for those that carry u high current. In 
that case, the continual contraction and expansion, as well 
as the crystallizing of the conductor, tend to cut the lite of 
such resistors. Those that pass a low current come out 
better and will last for many years, if well designed and 
engineered. The open-wire resistor does not fare so well 
in the aging ])rocess since the accumulation of dust on it, 
oil fn f>iif down Its life. 


Variable resistors, such as are used for volume controls, 
as Service Mon w'ell know*, do not last for a great length of 
time. Naturally, anything that is handled mechanically, as 
often as a volume control or a variable condenser, must, in 
time wear out, even if only mechanically so; hut in most 
cases, the resistance element will w'ear out first unless, of 
course the volume control is engineered with extreme care. 


Coming to transformers, particularly the power transform¬ 
ers, the aging process in these is rapid also. Not only has 
the transformer to stand a great amount of heat, wdiieh 
continuously causes expansion of its elements, but this 
stretching of the primary and secondary, as well as of the 
insulation has its natural eff(‘ct in due time; and unless this 
factor is taken cognizance of by the manufacturer, tlie life 
exiiectaiicy of the transformer will be short. Service Mtm 
know* this well, and, as u rule, they look first for trouble in 
the i)ower transformer, because here is where the aging 
process is apt to appear earlier than anywhere else. Even 
the best-designed transformers do not stand up indefinitely. 
It is an unusual transformer that will give service for five 
years. 


As to the loudspeaker, whether dynamic or otherwise, it 
is well known tliat, because of the continuous vibration, no 
material has been found as yet for cones that w'ill last for 
any great length of time. Two or three years would seem 
to be the maximum for the cone which ultimately loosens and 
must be replaced. 


The speaker itself, from the continuous expansion and 
contractiim, naturally loses some of its quality over the 
course of years. By replacing the cone, however, and making 
other minor adjustments, the loudspeaker should be good 
for many years, with projier care. 

Then, we have the wiring itself, which deteriorates too. 
This is particularly the case with rubber insulation because, 
under the eoulinuous heating of the set, such insulation soon 
becomes liard and brittle; and the vibration from the loud¬ 
speaker, as well as other natural vibration, loosens and 
destroys the insulation as time goes on. 

From all of this, it will he seen that the former idea that 
a radio set never wears out like, for instance, an automobile, 
is erroiK'Oiis. This is a world in which practically nothing 
lasts forever. Radio sets are no exception. 


And it should be noted that, notwithstanding all this, w’e 
.should not think of criticizing our manufacturers; because 
they, themselves, have no remedy today for the aging pro¬ 
cesses. Materials cannot yet be protected against the rav¬ 
ages of time. Such a time will, conceivably, arrive; but it 
may be centuries before man can control aging processes, 
not only in material things, but in his own body as 
well. 










• The talking CANARY! 

HUGO GERNSBACK 

Experimenters and Service Men — here is 
one of the most amazing ideas which has 
yet come down the line; too, it has commer¬ 
cial possibilities. Whether the instrument 
serves a tragi-comic or commercial role is 
a matter for the constructor to decide; the 
author discusses the complete procedure to 
be followed in either instance. Either a 
reproducer or a microphone inside a bird 
cage, is connected to an amplifier for the 
purpose of reproducing or picking up the 
sounds of whistling, music, or speech, as the 
case may be. 


The **radio bird case/* ready for business* 


T HERK are quite a few pretty **sound effects” which seem 
to have been overlooked so far. Tliose who have 
canaries in their homes have probably noticed that 
these birds do not always sing. For a number of 
reasons, their singing seems to be influenced by a number of 
things w'hieh are, as yet, not well understood. Some birds 
need encouragement: and a number of the bird stores are 
selling whistles with which to urge on the birds. 

Some time ago, I tried a number of experiments along 
these lines, which turned out exceedingly well. In one of 
the photographs it will be seen how the 
top of tlie bird cage is opened up. and 
the Raid win speaker unit inserted in it. 

Holes are drilled in the metal plate un¬ 
der the unit, to permit the sound to be 
projected into the cage. The cage is 
now wired for sound, by running the 
wire to an amplifier, thence to a phono¬ 
graphic pickup, I secured a number of 
R.C,A. Victor records, the numbers and 
designations of which are as follows: 

V-l-A Actual Song of the Canary 
Ril'd. 

Les Sirens (Canaries and 
Nightingales with Orchestra) 

20968-R Nightingales (actual) 

V-15'A Forest Concert (Nightin¬ 
gales and Warblers), 

It was found that these bird records, 
when run through the phonograph and 


amplifier, encouraged the bird a good deal and, providing 
the music was not too loud, the canary, after a while, became 
enthusiastic and warbled along with the music of the record. 
There is only one Victor record which is pure canary songs 
w'ithout accompaniments, (No. V-l-A), I have found a 
peculiar thing in connection with this record that will be of 
interest. If +he record is played through the usual dynamic 
speaker, it proves disappointing, because most of the larger 
dynamics do not reproduce the exceedingly high notes of a 
canary bird well. With a Baldwin unit and its smaller dia¬ 
phragm, I had no such difficulty and the music came out loud; 
certainly loud enough to influence the bird in the cage, 

A variation of this scheme, which may be used to surprise 
your friends or the household staff, is shown in another illus¬ 
tration, Of course, in order to introduce the element of 
surprise no one is supposed to know that you wired the 
cage; and the wiring, naturally, must be exceedingly fine 
so it will not be seen. You are then to conceal yourself and 
talk through a hand mike and a two-stage amplifier. Tlie 
live bird, of course, is in the cage. You start talking when 
someone enters the room and, inasmncli as the bird usually 
whistles or opens its mouth, the voice seems to come from 
him; and you have the realistic effect of a talking live bird 
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which, at times, not only causes sur¬ 
prise, but consternatioiK It has been 
found, with one exception, that a bird 
will usually twitter, beiiiK himself sur¬ 
prised at the strange voice; unless, of 
course, the experiinoiit is done too often, 
when lie will get used to it and keep 
his mouth closed. 

For parties, entertainment, etc,, this 
is a VI ry good effect, and usually will 
bring u good deal of applause. Of 
course, the cage may also he connected 
directly to your radio set; thus you may 
do away witli the amplifier and use the 
Baldwin unit as a loudspeaker and, pro¬ 
vided it is not overloaded, you can use 
this extra outlet in the canary cage as 
a remote loudspeaker connected to any 
radio set. If the bird is at all musical, 
ho will enjoy the music: always pro- 
vitling that you do not blast him and 
frighten him by excessive sound. 

After awhile, the bird gets used to the 
music, and will begin to sing whenever 
the cage spc’aker is turmvl on. 

Another variation which can be used 
with great succe.ss, particularly by Ser¬ 
vice Men, and which, to the best of my 
knowledge, has never been used before, 
is as follows: 

Kvery bird store should be an imme¬ 
diate outlet for this scheme. Instead of 
the Baldwin unit, a microphone is placed 
somewhere in the cage. The outfit 
is then carried to a B.A. amplifier. 
Which is large enough to give a cousider- 
(Continued on pa i/e 374) 



The radio hookup for the ‘‘talking and tinging” canary. 



Making ono canary sound like the entire Canary Islands! 


How To Make A Real 
Velocity "Mike" 

H. G. CISIN 



Fig. A 

Components of the velocity mike kit. 


T he velocity microphone is essentially a highly special¬ 
ized form of <d(‘ctrical generator. Like any other 
generator, its principle of operation depends upon cut¬ 
ting a magnetic field by means of a closed conductor. 
In this way, varying electromotive forces ari* generated, 
which set up varying currents in the conductor. In the 
actual instrument, the conductor consists of a very thin cor¬ 
rugated ahiiiijnum alloy ribbon suspmnled in such a way that 
its slightest motion will cause it to cut across a strong 
magnetic field (*r(‘ated by permanent or electromagnets. 
Sound waves impinging on the ribbon cause it to vibrate. 
The ribbon forms a part of a closed circuit, being connected 
to the primary of an input transformer feeding into a two- 
stage pre-amplifier. Hence, the minute fluctuating e.m.f.s 
generated when the ribbon cuts the magnetic field, correspond 
exactly to the emitted sounds which caused the ribbon to 
vibrate. The result is the flow of a small fluctuating current 
(Continnvd on page 373) 
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Fig. 1 

Dettilt In constructing th« **velocity”-typ# miorophont. 
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Th, RADIO MONTH 


NEW YORK 

RADIO 

SHOW 


T he Radio 
Electrical Ex¬ 
position in 
Madison Square Garden came to an 
auspicious ending on Saturday. Septei i- 
ber 30th, after having run for ten days, 
Sunday included, The show was a great 
success, it is claimed by the exhibitors, 
because more than 200,000 passed 
through its gates. According to the 
management, the show drew over $ 1 , 
600,000 in business for the exhibitors, 
and they are so heartened that they 
will run another show in 1934, to be 
held September I 9 th to 29th. 

Loitering around the show, the editor 
tripped over dozens of refrigerators in 
his search for radio sets. It was a grand 
show for refrigerators and, once in a 
while, he could discern in the offing 
some radio sets. The only thing that 
was missing was a combination re¬ 
frigerator and radio. The whole ground 
floor was at least 80 9 ^ refrigerators, 
wMth 20 % radio sets thrown in for good 
measure. This should not be considered 
a harsh criticism of the show, because 
it was not a Ra<lio Show primarily, for 
the pure, unadulterated radio shows of 
former years had blown up; and the 
dei)ression made it necessary to com¬ 
bine radio and electricity, which the 
exposition did successfully. 

As far as we could find out, not a radio 
parts manufacturer was represented. 



No, gentle reader, this combination radio 
refrigerator was NOT at the 1933 Radio Show. 
It may be there next year. 



Tesla radio-controlled airplanes will bomb 
tornadoes out of business. 


TESLA 

TAMES 

TORNADOES 

A nd now comes 
the veteran 
79 - year - old 
scientist, Nikola Tesla, the world’s great¬ 
est living inventor, who says that he 
has found means to tame the tornado, 
which annually takes toll of thousands 
of human lives, not to speak of the mil¬ 
lions of dollars of property damage. 

Paying a visit to Hugo Gernshack, 
editor of this publication, the other day. 
Dr. Tesla disclosed his plan which, by 
the way, is published with a great many 
Illustrations along with his original 
article, in the December issue of Eveky- 
DAY S( ri:N< E AND Me( HANKS magazine. 

Tall, gaunt, and sparse, the ascetic 
great inventor retains a keen interest 
in applied science. His recommenda¬ 
tion, in a few words, is to use radio- 
controlled robot airplanes, which can be 
controlled from the ground. The air- 
l)Iane is sent up and directed straight 
toward the funnel of the tornado as 
soon as one is reported. Should a tor¬ 
nado start at sea, the same thing can 
be accomplished by Government patrol 
ships, which will dispatch radio-con¬ 
trolled robot airplanes tornadoward. 
The trick, according to Dr. Tesla, is to 
drop a huge charge of explosives right 
into the mouth of the tornado funnel. 
This is to be accomplished by distant 


watchers, who spot the airplane when 
it is directly above the funnel and re¬ 
lease by radio impulse an explosive 
charge which, dropping into the funnel, 
destroys the whirling vacuum of the 
tornado and stops its progress before 
further damage can be done. 

ARMSTRONG 

REGENERATED 

E very radio 
fan worth 
his salt 

knows what regeneration means. It 
means additional power, more sensitiv¬ 
ity, to radio sets. Short-wave fans, par¬ 
ticularly, cannot do without regenera¬ 
tion. But who is the inventor of 
regeneration? 

Last month, the now totally bald, but 
youngish looking Edwin H, Armstrong 
walked in on the editor of this publica¬ 
tion. For the first time in 12 years he 
smiled. For the first time in a dozen 
years he consented to talk about a 
sacred and taboo subject—Regeneration. 
Reason: there has been a 12-year battle 
about it between Dr. Lee deForest, the 
inventor of the 3-eIement vacuum tube 
and Jlajor Edwin H. Armstrong. Re¬ 
cently, the U. S. Court of Appeals for 
the Second Circuit handed down its 
verdict, making Armstrong* the sole 
and undisputed invont{)r of regeneration. 

Armstrong showed that he first in¬ 
vented regeneration in the year 1913, 
and he conclusively seems to iirove now*, 
that he and not deForest is the real 
inventor. Of course, the Supreme Court 
has not as yet rendered its verdict, and 
on the other hand, the controversy may 
never go to the Supreme Court. 

The radio fraternity will now arise 
rn masse and shout congratulations. 

* Tlio decision was rcndoml in favor of 
fhi' Uadio Kngincorin;: Laliorntorics, Im., 
a>.-ainst tbc Itadio i>f .VniiTtra, A. 'J*. & 

r. Co., ami tie IVrvst Itadio Co. 



Armstrong's original regenerative circuit 
sketch, invented in 1913. 
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REVIEW 


Radio is now such a vast and diversified art it 
has become necessary to make a general 
survey of important monthly developments 
throughout the field. RADIO-CRAFT analyzes 
these developments, and presents here a re¬ 
view of those items which are of interest to all. 


« 


I 



Ed Wynn the actor—and No. 3 Broadcast 
Chain originator. 

ED WYNN 
CHAIN 
A DUD 

W ITH a great 
amount of 
fanfare and 

noise throughout the daily press, and 
colorful noises at the headquarters of 
the newly-born Amalgamated Broadcast¬ 
ing System, the newest national broad¬ 
casting chain made its debut on Septem¬ 
ber 25th. It is Ed Wynn's long-heralded 
‘‘third chain.*' Most of the noise was 
made on the 11th floor of the vast A.B.S, 
quarters at Madison Ave. and 52nd St,, 
New York. We say most of the noise 
and hullabaloo was in the broadcasting 
offices: because very little of the noise 
percolated into the ears of the chain's 
prospective listeners. We expect a real 
broadcasting chain to have millions of 
listeners, into whose ears the noise, or 
sound, will finally settle. 

Alas and alack, the new A.B.S, chain 
is not destined to do so. The roaseui is 
that the chain is a chain in name only, 
and, from what we can see, it will never 
amount to much for some very simple 
and elementary reasons. 

All of the stations, with the exception 
of two, are in trade parlance so-called 
“graveyard” stations; that is, they are 
so far down in the broadcasting spec¬ 
trum, that broadcast listeners are un¬ 
likely to tune in any of tliem, even 
though Ed Wynn himself were to broad¬ 
cast all day long—which he probably 
won't. Not only are all of the stations 
except two—WIIDH, Boston and WLBZ 
Bangor—down in the graveyard, but 
they have no power either. All of them 
put together don't come anywiiere near 
having half of the power of one such 
station as WABC, WJZ, WEAP or 
WLW. I^Iost of these stations cannot 


be heard for more than 25 miles, if so 
far; and in congested districts like New 
York, Philadelphia and Washington, 
these “repeaters” on out of town station 
w^avelengtlis can be heard only a fe\v 
blocks. Heterodyning, they have birdy 
wdiistles, or a program of unintelligible 
hash. 

The idea of a third chain is 0,K. if 
the promoters had the stations; unfor¬ 
tunately, the chain has no stations to 
amount to anything and, when they talk 
of a “national outlet,” as their high- 
pressure advertising department no 
doubt will, it will be found that the out¬ 
let is not functioning. The only people 



Territory embraced by the Amalgamated 
Broadcast System. 


who W’ill listen to the emissions will he 
the advertisers: and, in our opinion, as 
former owmers of a fairly decent broad¬ 
cast station, the advertisers w ill not get 
results. 

With no exception the A.B.S. goes to 
the identical cities now adequately 
served by National Broadcasting Co. and 
Columbia, where both veteran chains 
control good station outlets. A.B.S. 
covers no new^ territory, no new' towns, 
I)erforms no discernible service. 

The new chain does not use American 
Telephone and Telegraph Co.'s 'phone 
lines to link together its out of town 
radio stations; instead it uses Western 
t^nion wire lines. Broadcasters have 
tried this cheaper method time and 
again, but have found out that they are 
noisy and can't be properly balanced. 
Broadcast engineers in (he know’ never 
use them except in dire emergency. 

If the third chain is simply a scheme 
to sell stock, it may succeed in this, but 
the poor investors will be stuck, as usual. 


We have all sorts of respect for Mr. 
Ed Wynn as a comedian but, as a broad¬ 
caster, we believe he has pxilled a seri¬ 
ous l)oner, and has been deluded by 
I)romoters. 
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MARCONI 
IN THE 

UNITED STATES 

M arconi re¬ 
turned to 
the United 

States, last month, on a special invita¬ 
tion to the Century of Progress ia 
{Continued on paoe 357) 



(rnternatlonal Kews) 

Senalore Marches® Guglielmo Marconi and his 
wife at they appeared on landing in New York. 
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RECENT RADIO DEVELOPMENTS— 


—Illustrated 



page arc shown 
a group of mteresting 
photographs taken at the 
recent Berlin Radio Shovv 

and the ‘*Olynnpia” Radio Exhibition in which were displayed the new German 
and English developments. In photos A, B, and C, a new German ultra-short‘wave 
receiver and television scanner are shown. The knobs on the left of Fig. A 
control the receiver while those ori the right adjust the vision unit. This tele¬ 
vision device employs a Braun cathode-ray tube shown at B. Photo D shows a 
Telefunken multi-button carbon microphone which is called the “chamber" mike 
because of Its peculiar construction. It Is claimed that this microphone is a 
distinct Improvement over ordinary carbon mikes. Fi6. E shows an expensive 
radio receiver and cocktail mixer which was displayed at the London show. 
This receiver, which includes an electric clock, shows the trend in receiver design 
abroad. Figs. F and G show the appearance and mechanism of the von Mihaly 
system of television. A crater lamp sends the beam of modulated light against 
a revolving plane mirror which reflects the light against a series of mirrors 
arranged in a circle, from which it is reflected back to the plane mirror and 
then to the viewing screen. A new German receiver with a novel tuning dial 
appears in Fig. H. The photo at I shows a new American development for 
concentrating the light from a lamp without loss, which permits a much brighter 
image for home television and movies. Figs. J and K show a mirror-screw 
scanning system for television reception. The image can be viewed from any 
part of the room with this novel scheme, without the necessity of shifting the 
viewing screen. The system shown in Fig. J was developed by v. Okolicsanyl. 


Photo courtesies: 

Figs. A. 11. C. F, C,. J nnd 
Dr F. Noack. 

Figs. D and II. 

Dr. Albert Neuberger 

Fig. E, Keystone. 

Fig. I, Peck Television Corp. 
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"ELIZABETH AIR RADIO" - 

Exclusive Photos of the First Dial-Type Remote Controlled Air Beacon to Use Flight ^ 
and Landing Beams with Both Aural and Visual Signals to Make Flying Safe. j 



Tho automatic transmitters. 


befh 


(N 


The photos on this page show the mechanism at the Elizab 
beacon station for the Newark (N, J.) Airport- The four half-wave an¬ 
tennas (above) radiate ''courses'' in four predetermined directions. The 
‘phone dial at the left, controls the entire system by a series of number 
combinations. The pilot receives TWO signals; the visual one consists of 
a device with two white vibrating reeds shown directly below, which move 
up and down to indicate "on" or "off" course. The aural one consists of 
phones or speaker in the plane cockpit; a dash indicates on course, a 
*'dot-dash" left of course, and "dash-dot" right of course- ^ Weather 
reports received by teletype are transmitted to pilots by voice. 


Left, teletype machines and, 
above, a weather report being 
"spotted" onto a printed map. 


Above, the Newark control panel 
fron which communication is 
handled by dial telephone. 


Course code sending device. 


Courtesy U. S. Dept, of Commerce. Photos by Halbran. 
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NOW, AS PREDICTED-A POCKET- 



POWER CORD ADJUSTING SCREW 


Fifl. A 

Music in the patm of your hand! 


NOVEL DESIGN FEATURES 

Only two tubes, but what performance! Local 
stations at "room" volume, using only an indoor 
antenna! And the entire set fits your pocket! 

The following examples of skillful PRODUCTION 

design are given: four-capacity bypass condensers 

of high value and no thicker than a pencil; a two- 

gang tuning condenser only three-eighths inch 

thick; a magnetic reproducer equipped with the ^ 

smallest molded cone ever designed. The design 

and production engineers next worked out an 

original and compact assembly of these units.^ v 

However, in the first analysis, exceptional credit 
must be given to the tubes and unit used. Here 
it is that every artifice has been used to secure 
from the tubes the greatest amplification of which 
they are capable. Essentially a T.R.F. circuit, the 
diagram, reproduced below, presents many novel 
features and possibilities. 


I 


The Circuit 

Tile receiver einiiloys two liilies, one 
(if win ell is lh(‘ 6F7, familiar to ix‘a<l(‘rs 
of li,\nio-f*ijAiT; and a 12A7, which is a 
tuln* specially designed for tliis set. A 
study of the circuit diagram shown in 
Fig. 1 will reveal the action which i>er- 
mits londsiieaker reproduction witli only 
iwo tubes. 

The signals picked up in the aerial 
are fed through coiidens(*r C6 to the (irst 
tuned circuit, consisting of coupler JA 
and condenser Cl. From there the sig- 
rials enter the control-grid of the CF7 Front view of set. 


Fig. C 

The tubes and **works.*' 
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O NCF again the manufacturer of the now famous 
International “Kadette” reeciver has achieved a 
“scoop" over the remainder of the radio maiiufac- 
turiiig industry. When the original Kadrdte re¬ 
ceiver was produced, making possible universal operation of 
a n'ceiver. mounted in a small hakedite eabirnd, little more 
than a hand full, the radio industry gasped, and immediately 
set about copying the design. Tliose who read the original 
article describing this receiver which appean'd in the Febru¬ 
ary, issiKi of U.\uio-CitAiT on i>age 404, will remember 

what a sensation it produced. The fact that this receiver 
could be operated from eith(*r the A.C. or ]).C. power lines, 
without any changes made an immediate hit. 

However, those of us who thought that the original Ka¬ 
dette recidver was tin? ultiiiiatt* in small receiver design have 
another surprise awaiting us in the first 
view of this new “pocket receiver," 

The cabinet measures G x 4^4 x 2% 
ills, and encloses the complete receiver, 
including the speaker, A.C. and H.C. 
universal power supply and the aerial. 

As this receiver weighs only 2 lbs„ it 
can easily be slipped into an ovtu'iiiglit 
bag or even into a coat iK)ck(*t, The 
cabinets arc furnisbed in a numb(‘r of 
attractive colors. 


tube and are amplified in the “screen-grid*’ section of this 
tuh('. From tlu-re, the signals jiass to the primary coil of 
ooiiphu' L2 which is turn'd by condenser C2 and fed into tin* 
grid of the “triode" sc'ction of the 6F7. 

Next the signals are fed to the control-grid of the 12A7 
and are amplified in the pentode section of this tube, it 
will be noted that there is an extra cathode and plate in the 
12A7 wliich serves the purpose of reetitying the power sui>- 
ply voltage when the set is connected to an A.C. line. Also, 
additional amplification is gained in the set by the unusual 
method with which the output circuits of the GF7 are coupled 
to the 12A7. 

The secret of the small size of this receiver is in the 
special two-gang tuning condensers Cl and C2, This special 


TUNING 


SPEAKER 


KYRASS 


bypass 


CON0& 


CONOS. 


i 


C7 


CI4 


AHD 


AND 


CIS 


VOLUME CONTROL 
















SIZE LOUDSPEAKER SET/ _ 

In February 1921, Mr. Hugo Gernsback published an editorial forecast en¬ 
titled, "What is Coming." It has taken the radio industry over 12 years to 
catch up with one of his prophecies! 

"At the aforementioned meeting," reads a partial quotation from the edi¬ 
torial, "the writer ventured the prediction that the radio business would settle 
down into much the same lines as the photograph business today. The 
chances are that during the next decade most of the radio apparata will be 
sold by all up-to-date drug stores, the same as photographic cameras and 
supplies are today. By that time a radio receiving outfit will have been 
compresst into a space as small as the present-day .. . pocket cameras .. . 
These outfits will comprise a one- or two-step amplifier, and there will be no 
tones with such an outfit . . . The vacuum tubes in the output will be made 
. . . smaller." 

For, it is only today that we find, in the "pocket-size loudspeaker set" 
described for the first time in this issue of RADIO-CRAFT, the first real 
commercial radio set built along the lines laid down so long ago. 

Once again the radio industry has been "scooped" by the manufacturers 
of the "Kadette," first described in the February issue of RADIO - CRAFT! 


Ar 


condenser is shown in Fig. 2 and as you will note, it is a 
bakelite insulated unit, having a single set of rotor plates 
and two sets of stator plates. The entire unit measures 
2H X X %-in. thick. Old timers will recall seeing similar 
condensers back in the “good old days.’* Compared to the 
usual two-gang tuning condenser, it will he noted where the 
saving of space is accomplished. Aligning over the entire 
hand is accomplished by the use of three screws and com¬ 
pressor “leaves” shown in Fig. 2. 

In addition to the space saving features of the variable 
condensers, many other ingenious contrivances are used. 
Four hy-pass <*orulensers are ooinpi'ess(‘d into small cylinders 
314 X %-in. in diameter. Two of these bypass units are 
employed. The tubes are suspended upside down in the 
chassis which is also of unusual construction. 

Instead of the usual rotary type of variable resistor for 
controlling volume, a flat resistance strip with a slider is 
used. This may be seen in Fig. M, below the speaker unit. 

The two R.F. coupling coils are only %-iii. in diameter by 
%-in. high; they are “lattice wound” coils. Especially small 
size condensers and resistors are used for the various coupling 
and decoupling circuits while the voltage reducing resistor 
iu series with the two tube filaments is incorporated in the 


electric light cord, both to conserve space and to dissipate 
lieat more readily. 

The Operation 

So much for the physical size of the receiver. In operation, 
the current is fed through the rectifier section of the 12A7 
tube ami hu' A.C. op^'ration, the output of this rectifier is 
filtered by condensers and resistors. It will be noted that 
no filter chokes are used in the receiver due to the extremely 
compact design. This action is satisfactory for D,C., or 
operation on 60 cycles A.C. lines, but the receiver cannot be 
used with any great success on 25 cycle lines. However, 
since tli(‘ latter lines are found only iu certain isolated sec¬ 
tions, this does not interfere greatly with the universal opera¬ 
tion of the receiver. On D.C’., the current is fed through 
the rectifier directly to the plates, grids and screeu-grids of 
the tubes. In common with all A.C.-D.C. receivers, the plug 
must be inserted correctly in the socket for D.C. operation. 
This is necessary in order to place a positive potential on 
the plates. 

The e.xtreinely small size and light weight of this receiver, 
service policy in connection with the earlier model Kadette. 

The extremely small size and light weight of this receiver, 
combined with the low cost and the ability to mail it inex¬ 
pensively and safely, make it an ideal gift item. 



Fig. 2 

The small-space Z-gang condenser. 
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LATEST RADIO 
EQUIPMENT 



Aulo Radio Receiver (No, 156) 

AUTO RADIO RECEIVER 

The photo above show’s the entire re¬ 
ceiver (including power supply anti 
speaker) which is housed in a metal 
case small enough to fit under the dash 
of any car. 

The set is a superheterodyne, using 
a 6F7 as first detector and oscillator; a 
78 as I.F, amplifier; a 75 as second- 
detector and A.V.C.; a 41 pentode in the 
A.F, circuit and a 6Z4 fulhwave rectifier 
in the “13’' supply circuit. 



Photocell Unit (No. 157) 

THE ELECTRIC EYE 

Tills photocell unit, eoinpi-ising a dry- 
disc type photocell, a small 22U V. Imt- 
tery and a relay, all mounted on a black 
crystalline finished metal panel and 
chassi.<. has two outstanding features. 
They are its simplicity and h)W cost. 

The complete unit can be housed in a 
box 5 X 6^2 X ins, deep, inside di¬ 
mensions. 

When used in conjunction with a suit¬ 
able lamp, the unit can be used for man\ 
“light controlled” experiments and tasks, 
including the control of lights, bells, 
doors, fire alarms, burglar alarms, ad¬ 
vertising and window signs, traffic sig¬ 
nals, and to count articles fas on an 
assembly lino in a factory), provide re¬ 
mote lueasurements of liquids in a gauge 
and to test the density of liquids, such 
as lubricating oils. 

This unit should find many useful 
tasks in the shop of the experimenter 
and in the hands of the radio technician. 

Name of manufacturer of any device will be sent 



P,A, Amplifier System (No. 158) 


RACK and panel P.A. SYSTEM 

This view shows a compact rack and 
panel P.A, installation, including an in¬ 
put control mixing panel, a superhetero¬ 
dyne tuner, a phonograph pickup and 
turntable and the actual P.A. amplifier. 
Any one or all of these individual panels 
can lie easily removed from the rack 
for transportation or remote use. The 
entire installation measures 38 x ID x 
12 ins, deep, 

A novel circuit design, described in 
recent issues of R.Mm>-th:.\rT, permits 
every piece of otiuipmeiit to be operated 
from either 110 V., A.C. or G V., D,C., 
wliieli doubles their usefulness. 



Emergency Condenser Kit (No, 159) 


A SERVICE MEN'S CONDENSER KIT 

A well known condenser niaiiufacturer 
has just inti’oduced this emergency con¬ 
denser kit for the convenience of Service 
Afen. It contains 10 condensers, 2 each 
of the following capacities —1 mf.. 2 iiif., 
4 mf., 6 nif., and 8 nif. All of these 
condensers are rated at GOO V. maximum 
surge voltage, 

Py combining the capacities of this 
kit. the Service Man can replace practi¬ 
cally any broken down condenser in a 
receiver, 

on receipt of a self-addressed, stamped envelope. 



Novel Variable Condenser (No. 160) 

"PLANETARY DRIVE" CONDENSERS 

The condenser shown here has an un* 
usual type of shaft which permits ver* 
iiier control, by simply turning the 
smaller portion. This vernier drive 
consists of two coneentric shafts, the 
inner of which is ' 4 -in. and the larger 
%-in, in diameter. Separate knobs an' 
needed to utilize both the vernier and 
direct drives. The ratio is 3 to 1. 



Two New Tester Adapters (No. 161) 

12 V, FILAMENT ADAPTERS 

Above are shown two adapter units 
that should prove extremely valuable to 
the Si'i’vice 3 Ian. 

The purp<>sG of both adapters is to 
permit the te.sting of 12.G V, tubes in 
tube testers wliii-h are not 0 (piipped to 
supply this voltage. These tubes are 
tested in the 6 .,” V. socket, by connecting 
the tube filaments in parallel. 

The adapter e(juipp(‘d with the control 
grid stud is used to check the 12A5 in 
the type 38 tube socket. 

The other adapter is used for testing 
the 12Z5 tubes which are inserted in the 
typo 37 or 84 tube socket in the tester. 

These adapter units fill a need that 
is growing every day, as these tubes 
become more popular. It eliminates the 
necessity of purchasing a new tube 
tester, or making extensive changes in 
an available one. The units are small 
in size and “worth their weight in tube 
testers” when needed. 

Kindly give (number) in description under picture. 


« 
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Condenser Mike Power Unit (No. 162) 


CONDENSER MIKE EXCITER 

Kvoryono familiar with iniorophoiies 
IviK^ws the Infill quality characteristics 
of tlie condenser *‘niike.” The greatest 
diflicnlty in the use of this type micro* 
I)h(uie has h<*on tlie hulk and weight of 
the hatt(*rios required to actuate the 
“head aniplitier.** 

A manufacturer familiar to all micro* 
l»hone users has rt'CfUitly introduced a 
j>o\v(‘r unit that will do away with these 
heavy, bulky batteries. 

This unit is x 7 x 8 ins. long and 
weighs only 12 lbs. compared to the 
weight of 24 lbs. for the lightest corre- 
si)onding battery coinidement. 1’his unit 
supi)lies both the filament and plate 
current for two 30 type tubes with fila¬ 
ments in series. 



Auto Radio NoUe Filter (No. 163) 

AUTO RADIO NOISE FILTER 

A firm which specializes in noise 
elimination has just brought out a kit 
of eliminators for car radio installations. 

In mounting the kit, the load from 
the a(*rial to the receiver is shiidded; it 
has been found that mncdi noise in sets 
is due to the proximity of the aerial 
to the dome light or tail light and 
these are also filtm-ed. The filter on the 
battery lines prevents disturbances in 
these wires from entering the set and 
a filter at the ammeter prevents the 
(‘inflation of noises through the car 
wiring. 



Class A Prime Amplifier (No. 164) 


CLASS A PRIME P.A. AMPLIFIER 

This P. A. amplifier uses a three stage 
triple iiush-pull. double class A prime 
circuit. In the first stage, two 57 tubes 
are used in a push-pull arrangement. 
These are bridge coupled to a pair of 
56 tubes, operated in push-pull class A 
prime. A spiMual class A prime input 
transformer is connccliMl between tin* 
second stage and the output stage. The 
latter employs the new 2A3 tubes, also 
in class A prime. A 5Z3 full wave recti- 
fi(‘r supplies the plate current for all 
tubes. 

The power output of this amplifier is 
15 W. with a maximum gain of 88 db., 
attained at 1.000 cycles. A multi-tap 
input transformer in the amplifier 
matches it to mikes or a phono, pickup. 


A 5-UNIT RADIO TESTER 

FOR COMPLETE SET ANALYSIS 


pEFORK the advent of this tester, Ser- 
vice Men operating with moderate 
priced testers were obliged to carry a 
number of instruments in order to 
baiulle the average run of routine s(*r- 
vice calls. A cartoon which appc*arod 
in the September 1933 issue of R.vnue 
(Jk.mt illustrated this point most thor¬ 
oughly. It showt'd th(‘ hard-working 
radio man going out on a ode service 
call, his car loadt‘d ui> with analyzers 
and meters. Lacking sufficient room in 
his old bus, he was (d>liged to use a 
trailer in order to bring along the rest 
of the testing equipment needed to take 
care of the job! 

Admitting that this cartoon presented 
an exaggerated picture (d* actual con¬ 
ditions, it certainly presents a forcible 
plea for /on*cr and more effective radio 
testers. 

With the “Five-Unit Tester.*’ however, 
life again becoiiK's less complicated for 
the radio Service Man. For here is an 
instrument which combines every one 
of the five units urgently needl'd in 
modern servicing. These include an 
analyzer unit employing the “Free Ref¬ 
erence Point” system; a tube tester 
using the same system and employing 
the accurate grid bias shift method; an 
oscillator of the selective freipiency type 


with (devtui fundamental frequencies 
each made available through an elevi'ii- 
point rotary switch: a capacity mett‘r 
which covers the entire field of service 
testing and with all readings plainly 
indicated on an evenly-divided motor 
scale, and finally an ohm me ter having 
thri'e ranges 0—1.(Miu; 10,000; 100,000 

all o])erated by a self-contained 4.5 V. 
battery with an additional range of 0— 
1 meg., made available Uy connecting an 
external 45 V. battery to the jacks in'O- 
vided for this purpose. 

iContiniird on pagr 370) 



Fig. A 

The appearance of the tester (No. 165) 
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Circuit diagrams of the five units. 
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A 

Super-Power 
and-Quality 
P.A. System 

A 46-tube system designed for addressing 
an audience of 20,000 people! Cost? 
A mere $100,000! 



Fig. A 

The sound system *‘aM set” to address 20.000 people. 


C. W. PALMER 


PART I 


I X PKESEXTIXG “The Uoniaiice of a People,“ a pageant 
which recently appeared in New York depicting the his¬ 
tory of the Hebrew race, many difficult problems had to 
be solved in projecting the music and voices throughout 
the enormous auditorium. To show just how difficult these 
l)roblenis were, a picture of the interior of Kingsbridge 
Armory, the largest in the world, is shown in Fig. A. 

Over 6,200 persons comprised the cast in this pageant, and 
at the opening night, an audience of 
20,000 people attended! 

The usual drab drill hall of the Armory 
was transformed into a modern theatre 
of huge dimensions. This change was 
accomplished in six days by a corps of 
1,000 workmen who worked day and 
night. 

To obtain satisfactory “coverage” of 
the tremendous audience (About 8 times 
the size of an average theatre audience!) 
required the use of a super-power P.A. 
system about 10 times as powerful as 
an ordinary “high power” amplifier! 

Actually, a new electro-acoustical sound 
system, with an unusually flat frequency 
characteristic, running from 16 cycles 
per second to about 20,000 cycles, was 
developed by a well-known engineering 
company for the purpose. (Subsequently, 
the system will be installed in a mid¬ 
west church.) The cost of the ap 


paratus used in the installation totalled over $100,000. 
While this P.A. system is complicated in its design, being 
made for an unusually high output, there are many features 
that will be of interest to the radio e.xperimenter and Service 
.Man, 

Initial Considerations 

Two distinct amplifier systems with their speaker units 
{Continued on inigc 360) 



Fig. B Fig. C 

A 20-Inch dynamic speaker. with .A 4^^ inch voice coil! 



Fig. D 

A front view of the complete speaker set-uP. 
The “baffle” actually measures about 50x70 
feet high! About 20 (assorted) reproducers 
are shown. 



Fig. 1 

A “block” illustration of the complete sound installation. 
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INTERNATIONAL RADIO REVIEW 


t 



Fig. 2 

New use of zinc sulphite crystals. 


TRANSFORMERLESS OPERATION 
WITH 220 V. FILAMENT TUBES 

THE accompanying illustration, Fig. 1, 
* shows a receiver circuit that was de¬ 
signed for use with the Ostar (Janz 
high-voltage filament tubes available in 
Europe. 

These tubes, which are made in a num¬ 
ber of different types, including triodes, 
screen grid tubes, pentodes, etc., are 
similar in construction to the ordinary 
heater type tubes, except lor the filament 
which is designed to operate directly 
from the A.C. or D.C. power lines, with¬ 
out any voltage dropping resistors or 
transformers. 

The result is a much simplified con¬ 
struction, as the diagram shows. This 
particular set was designed for universal 
operation on either 220 V., A.C. or D.C. 
and for this reason, the rectifier V4 was 


HERE IS whal +he radio experl- 
menfer has been wanting for a 
long fime—a seml-fechnical re¬ 
view of fhe thousands of new 
Ideas which are continually ap¬ 
pearing in overseas publica¬ 
tions. Each month there are re¬ 
ceived at the offices of RADIO¬ 
CRAFT hundreds of daily, weekly 
and monthly magazines orig¬ 
inating from every point on the 
face of the globe. 

SINCE the cost of subscribing 
to each of these would be pro¬ 
hibitive for most radio men, we 
have arranged with technical 
translators to prepare for our 
readers reviews of all the really 
Important, new developments il¬ 
lustrated and described each 
month in these International 
radio periodicals. 

NOTE that the only available in¬ 
formation is that which is pub¬ 
lished; the experimenter must 
adapt the ideas to whatever 
equipment he has on hand. 


irududod. For D.C. operation, the cir* 
cult is even mor(‘ simple. 

The photograph. Fig. A, shows one of 
the O.siar Gauz tubes. It will be noticed 
that instead of using a tube shield, or 
spraying the glass envelope with molten 
metal, a wire gauze is used to effect a 
shield. 

Tliese tul)es are creating some interest 
in Euroi)e where they can be purchased. 
They are m>t available in the U.S. 



Fig. A, right 
A 110 V. tube. 

Fig. B, above 
Crystal “shutter.** 


A TELEVISION "LIGHT 
MODULATOR" 

THE ideal system for television recep- 
* tion is a light source of high effi¬ 
ciency, that is easy to modulate, gives 
pure white light and has a truly linear 
frequency characteristic. Furtlier, it 
must not have any lag, even at frequen¬ 
cies running up into six figures. 

Amatui'k WiKKi.Kss. ail English publi- 
eation, recently published the results 
of some experiments which have come 
closer to tlie above ideal than any other, 
to date. 

^'on Okoliesanyi, the well known 
Hungarian tebwision inventor, who is 
best known for liis mirror-screw scan¬ 
ner. is the inventor of this new system. 
Okoliesanyi conducted his work among 
the inorganic crystals in his search for 
the ideal light modulator, he tested 
these for electrical double refraction. 
This effect is known to occur to some 
{Vonti7iuv(l on par/C 360) 





Fig. 3 

A novel “C’* bias connection. 
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Fio. A 

One modef of the car radio. 


How TO MAKE 

A MODERN 
CAR RADIO SET 

This 7-tube set incorporates the new tubes, A.V.C., remote 
control, push-pull, A.F. output, and tone control in a compact 
chassis. Past issues of RADIO-CRAFT have described many 
commercial and home-built automotive radio receivers, but 
this article is the first one to include such remarkably com¬ 
plete details. Part I properly discusses the mechanical 
details; the schematic circuit is analyzed in Part II, to follow. 

PART I HEINZ A. MUELLER 


W HKaV designing this 7 tube superheterodyne auto 
radio it was my endeavor to supply the radio 
constructor with all the information and drawings 
necessary to enable him to build a car radio re¬ 
ceiver which will compete with the factory-biiilt set. 

The radio is designed for a floor mounting installation* 
which I believe is in most instances, preferable, as it is by 
all means the most rigid installation: rigidity being a main 
factor in auto radio construction. The design covers all the 
diftcront features, and great stress is laid upon drawings; 
which makes the understanding much more simple than 
words can explain. The article gives full information on the 
wiring, both by general wiring and detail wiring diagrams: 
such as remote control, speaker and coil diagrams. All the 
parts which can be made by the constructor are fully speci¬ 
fied on drawings with complete dimensions. 

In constructing the radio set you will start with the chassis, 
part Xo, 1, The chassis is made of No. 16 gauge sheet steel. 
Prill all the holes as shown on the drawing. (See Fig, 1,) 
After drilling the chassis, bend the sides down and weld 
the joining corners of the chassis, thus making a very strong 
unit. It is advisable to have the chassis cadmium plated to 
prevent rusting and corrosion. 

On the chassis drawing, Fig, 1, you will find two 11/64-in. 
diameter holes. These holes are provided to mount the 
chassis brackets, part Xo. 7, (Fig. 2A) in place. By means 
of 8-32 self-tai>ping screws these brackets are screwed to the 
chassis and serve to locate the chassis in the chassis box, 
which can be seen in Fig. 3. The brackets, part Xo 6, Fig. 
211, are provided f<tr condenser mounting. Four of the 
brackets are assembled with the tuning condenser 2^4 ins. 



apart and the condenser can be fastened to the chassis by 
using four 8-32 self-tapping screws, cutting the thread 
through the No. 31 (.120) holes on the brackets. 

After conii)leting the chassis you can proceed with mount¬ 
ing the parts to the chassis, and for this work you will be 
guided by the drawing, Fig. 4, showing a top view' of the 
chassis assembly. Place the sockets and socket shield base.s 
in position and fasten them to the chassis either by nieaii.s 
of 6-32 round head screws, or by rivets. When placing the 
sockets, take care that they are located as specified on the 
drawing. Xow', place the rubber grommets in the specified 
holes and also assemble the P.M-7 contact terminal socket. 
The next operation is to mount the tuning condenser by 
means of a bracket assembled to the condenser with self¬ 
tapping screws. After these operations it will be wise to 
wire the heater wiring for the tubes. The next step will 
be the assembly of parts located inside of the chassis, for 
which work you will refer to Fig, 5. Place the antenna and 
radio freciuency coils as shown on this drawing and fasten 
them to the chassis by means of 6-32 round head screws, nuts. 



Fig. 3, above 

Details of the miscellaneous 
mountings. 


Fig. 7, left 

Details of the sheehsteel, 
16 ga. housing. 


7 A.MA'.e sc 
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and lock washers. Similarly, mount 
the condensers in place in the cans using 
screws or rivets. On this drawing. Fig. 
5, you will also see the resistor and 
condenser mounting brackets, part No. 
15 (Fig. 6) in place, fastened to the 
chassis by means of 6«32 screws and 
nuts. These two brackets do not neces¬ 
sarily have to be used. However, when 
using them, a more rigid wiring can 
be produced by securing some of the 
resistors and small condensers with 
these brackets; fastening the terminals 
of resistors and condensers through the 
rivet holes of the brackets, soldering 
the connecting points and bringing one 
lead to the terminal as recpiired by the 
wiring diagram. Mounting the resistors 
and condensers in bunches on these two 
brackets will make the wiring very 
solid, rigid ami pleasing to view. In 
Fig. 5 you will also sec the chassis 
brackets assembled in place as men¬ 
tioned above. 

Part No. 2 (Fig, 7) shows the chassis 
box built of No, 16 gauge (,062) sheet 
steel and finished either with cadmium 
plating or enameling. The drawing is 
self-explanatory. In one view is shown 
the chassis locating pin, two of which 
are required. Rivet them to the box 
so that the pin will extend inside of the 
1m>x, The rim of the box is provided 
with twelve 8-32 bushings for tightening 
the chassis box cov(*r. However, should 
you not have these threaded bushings 
handy, the threading for the 8-32 screws 
could be made directly in the box rim 
as shown on the drawing. On one side 
of the box a 1-5/16 in, diameter hole is 
provided as a cable entrance. The four 
holes with the 8-32 thread are provided 
to fasten the junction box to the chassis 
box. The threads for the junction box 
screws are reinforced by welding steel 
strips on the inside of the chassis box, 
also shown in Fig, 7. 

The junction box shown as part No, 
4 (Fig, 8) is also made of No. 16 gauge 
(.062) sheet steel, cadmium plated or 
enameled. All the cables going to the 
radio set are brought to this junction 
box. A rubber grommet is inserted in 
the %-in. diameter hole and the wires 
brought through this grommet, I,eave 
the length of all the wires about 5 ins, 
from the inside of this junction box to 
the end of the wire. All the cable shields 
which end at this junction box are tied 
together by a No. 14 copper wire sold¬ 
ered, and this same wire is then brought 
into the junction box and serves as 
ground wire with one end having a 
terminal clip fastened to the chassis by 
means of an 8-32 self-tapping screw. 
This is clearly shown in Fig, 3. After 
the assembly of the cables with the junc¬ 
tion box is completed, fill the inside of 
the junction box with an insulation 
compound to prevent dampness or dirt 
from getting into the chassis box. All 
the wires going through this junction 
box will be connected to the type PM 7 
contact plug, for which work Fig. 9 will 
guide you. 

The terminals on this drawing are 
numbered with respect to the guide slot 
{Continued on page 367) 



Drilling, mounting and wiring details of the set. 



Fig. 1 

Drilling specifications for the car radio receiver chassis. 



Left and riaht. top and inside views. Bracket-mountlng details. 
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THE BEGINNER'S "UNIT CHASSIS" 

CRYSTAL AND 2-TUBE SUPERHET. 


Previous "Beginner's" articles in RADIO-CRAFT have been 
devoted almost exclusively to the design of "bread-board" 
radio receivers. In the following article the author dis¬ 
cusses further the "chassis-type" design which more closely 
follows standard radio set construction. The circuit has been 
changed to incorporate a superheterodyne connection. 


PART III 


FRANCIS R. HARRIS 





Fig. A 

The front view of the "Superhet.” 


Fig. B 

The rear view of the Beginner's set* 


Fig. C 

The under*side view, showing parts* 


W HEN we started building chassis sets, two months 
ago, we promised that we would use the same 
construction for a number of layouts. The re¬ 
ceiver this month, shown in Figs. A. B ami C, is 
an example of this practice. With the same chassis, i)rac- 
tically the same layout, and the addition of only one extra 
piece of equipment (which those of you who have followed 
the series, already have on hand) there results, not only a 
different set, but one operating on a totally different principle. 

The heart of the circuit, shown in Fig. 1, and the thing 
which makes possible this result, is a new tube—the type 
1A6. (This tube is described on page 267 of the November 
1933 issue of H.muo-Cicvkt. — I'rvhnicnl Editor). 

In the September, 1933 issue of U.xdio-Craft, on page 160, 
there was described in this department a crystal superhetero¬ 
dyne which made use of a tube oscillator, crystals as first* 
and second'deti'ctors, and a tube audio fre<iuency amplifier. 

Tliis set worked nicely, and demonstrated beautifully and 
simply the i)riiicii)le of the sui)erheterodyne, but, due to the 
inefficiency of the crystal as a first-d^dector, it was rather low 
in sensitivity; a crystal first-detector constitutes a distinct 
loss in the circuit. In other words the voltage of the /afer- 
wrdiatr frequency or I.F, on the side is considerably 

less than the voltage of the signal or R.F. on the ittput ftidr. 

The circuit shown here, on the other hand, due to the use 
of the new tube, gives a gain of approximately 40 in the 
‘^mixer” or “modulator” (sometimes called “converter") 
stage, which takes the place of the first-detector in the earlier 
circuit. 

The Circuit 

The circuit itself is very simple as will be seen by inspec¬ 
tion of Fig. 1. The first stage consists of one type 1A6 tube 
which performs the double duty of mixer and oscillator— 
being in reality two tubes in a single bulb. The input R.F. 


or signal voltage to the control-grid is tuned in by the tuned 
circuit LI, L2 and C2. The oscillator circuit consists of the 
tuned network 1^3, 1^4, L5 and C3, C4. C5. C6. 

The i!iixing of the input and oscillator frequencies takes 
place in the 1A6 tube; ami the plate output of this tube, into 
the intermediate fro(|uency transformer L6, L7, is the result 
of this mixing. 

The output of this transformer is fed into the grid of the 
type 33 audio tube through the crystal detector, thus the 
plate output of this tube is of audio frequency and is fed 
directly into the speaker or headi)hones. 

The only part of this circuit which is unusual and may 
require explanation is the oscillator network mentioned 
above. This is what is known as a “pa<lding” circuit. The 
requirement that the oscillator circuit tune at all times 
exa<‘tly 175 kc. away from the input R.F. (radio frequency! 
is met in superheterodyne cireiiits by either of two means. 
First, by a con<leiiser having one section with specially out 
plates or second, by means of this "padding” circuit. Of 
course, in our present set we are using two separate tuning 
condmisers and padding is not strictly necessary, but in 
order to afford the beginner the opportunity to learn just 
how this padding is done, we are showing the circuit and 
de.scribing the method. 

Building 

The layout of the set is shown very clearly in the photo- 
grai)lis and, exceiit fur the addition of the intermediate 
transformer, which api)ears between the two timing condens¬ 
ers, is practically the same as the previous receiver. The 
position formerly occupied by the type 34 R.F. tube is now 
occupied by the type 1A6, which means replacing the four- 
prong socket with one having six prongs. The wiring must, 
of course, be accordingly changed. The wiring of the type 
33 output tube is practically the same as before; jeference 
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to the two diagrams will show the 
changes necessary. Condensers C4, C5, 
and C6 must be mounted in a convenient 
place above the chassis so that they 
can be varied while the circuit is in 
operation. 

No diagram is shown this time for the 
construction of the chasses themselves 
as full details were given in the No¬ 
vember issue, to which the reader has 
been referred. 

Operation 

After the set is completely wired up 
and you are surr that everything is as 
it should be, jdug in the tubes, attach 
the antenna and ground, and plug in 
the power cable plug. Then attach the 
“A'’ battery and turn on the filament 
switch. The tubes should light with a 
dull red glow. If this occurs, plug in 
the si)eaker or phones, attach the nega¬ 
tive side of the “B" battery and flip 
the positive wire across its i)ost. This 
should cause a moderately loud click in 
the speaker. If it does, the assumption 
is that the circuit is O.K. and the con¬ 
nection may b** made permanent. 

If a milliammeter is available, it may 
be inserted in the “B*’ circuit. The total 
current drain should be about 18 milli- 
anii)eres. 

Make sure that the little wire on the 
crystal detector is just harrli/ making 
contact with tin* crystal. Turn the rotor, 
L4, of the oscillator coil to a position 


where its axis is parallel with that of 
tin* main coil. Now try tuning for a 
signal, turning one condenser slowly 
while “rocking” the other one back and 
forth over a wide range. If no signal 
is heard, turn L4 through 180 degrees 
and try again. 

It might he well, before doing the job, 
to approximately tune the intermediate 
frequency transformer by “feel/’ turning 
the two screws in the top of the can of 
I.F.T. until it takes about the same 
pressure to turn each one. 

After a signal is picked up, wliich may 
reejnire consid(*rahle patience, tune it 
in as loudly as possible with the two 


tuning condensers, then turn the volume 
control until the signal can be just 
barely heard. Now, tune the intermedi¬ 
ate frequency transformer, I.F.T., by 
turning the two screws until the best 
response is obtained. Without touching 
anything else, adjust the crystal detector 
to the loudest signal. 

Make a note of each position of the 
two dials for this station—also its fre- 
(luency—and then proceed to log as many 
more stations as possible, making a 
careful note of each one. 

Now’, we may proceed to “pad’' the 
circuit; in other words, to make the two 
(Continued 07i page 368) 


The SCHOOLBOYS' 
1-TUBE RECEIVER 

Here is a real beginner's receiver—one that anyone can 
build, without having to know anything about either radio or 
mechanics. Just get a cigar box, a tube and a few other 
gadgets, and go to it. There's no time like the presentl 


A ny schoolboy can build this unique 
one-lube set and obtain really good 
receptif»n at a trifling cost. It is an 
easy little sot to make and will bring 
in i)lenty of stations on the headphones. 

Apart from its low construrtional cost, 
this set is very cheap to run. It works 
from a 45 V. “B” battery and takes so 
little current from the battery that it 
will last for at least six months and 
probably longer. 

The basis of our one-tube set is the 
familiar cigar box. Any cigar store 
will have an emidy one to give you— 
or perhaps your father will hurry up 
and finish his latest box of cigars, if 
you will tell him that you about to build 
something really useful for once! 

One thing about the box; be sure that 
it is at least 2 in. deep, otherwise it w ill 
not hold all the parts. The box contains 
a tuning coil, a tuning condenser, de¬ 
tector tube and several smaller parts, 


such as the grid leak, and a small semi- 
variable condenser for improving the 
aerial selectivity, 

(Continuf'd on page 369) 



Fig. 2 

Instructions for winding the tuning coil and 
regeneration (tickler) coil 



Fig. A 

The complete receiver in the cigar box. 



Fig. 3. 
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RADIO 

SHORT-CUTS 


Hints, "kinks,'' ideas and 
suggestions that enable the 
amateur and professional 
to save time and money. 


GAS-TORCH AND SOLDERING 
IRON HOLDER 
Lowell E. Hinkle 

Tlie illustration in Fig. 1, shows a con¬ 
venient and inexpensive torch and iron 
Judder, that can be made by any one 
in a very short time. The burner used 
Jierc is a Terrill laboratory burner and 
can be picked up most anywhere for 
a few cents. The iron holder is made 
from a scraj) of heavy gauge galvanized 
sheet metal. This can be purchased at 
any roofing store. One 8-32 round head 
machine screw and nut are needed to 
claini) holder to burner and are also con¬ 
venient for adjusting the position of the 
iron in the flame. This torch uses 
natural or artificial gas. It is not ex¬ 
pensive to operate and can be regulated 
to keep the iron at the proper tempera¬ 
ture. It is so small that it makes a 
good addition to any tool kit. 


A HOME-MADE DRUM DIAL 
Gernald Bates 

Almost every radio experimenter has 
a collection of the old-fashioned plain 
four-inch dials on hand. With a little 
time and patience, it is surprisingly 
simple and easy to transform these into 
quite presentable and usable drum dials. 

Usually it will be found that these 
l)lain dials are made in two sections. 
If one is careful, he can shatter the 
small corrugated handle portion with 
a couple of blows from a pair of pliers, 
leaving the numbered portion intact with 
its brass center shown in Fig. 2, A and 
U. At regular intervals around slightly 
more than half of the niinibered portion, 
drill ludes ami mount four angle brack¬ 
ets made of aluminum (Fig. 2 C.) Cut 



a strip of celluloid (heavy cardboard 
would do in a pinch) about an inch wide 
and bolt it to the outer brackets only, 
leaving the two center brackets to act 
merely as supports. Now the drum dial, 
shown in Fig. 2 D, of the 'Thumb'' 
variety, is finished, ready for calibrat¬ 
ing. 

A pilot bulb may be mounted on the 
radio chassis behind the celluloid strip 
ill such a manner that its light will 
.shine through. 



Fig. 2 

A homemade drum dial. The construction It 
much more simple than the illustration 
Indicates. 


PLACING PARTS TO AVOID 
INTER-ACTING FIELDS 
Arthur A. Walter 

One of the greatest difficulties con¬ 
fronting the average custom-builder of 
amplifiers is in the avoidance of inter¬ 
acting electromagnetic fields. The usual 
method is to completely wire the am¬ 
plifier and then, having left the iron- 
cored components unbolted from the 
ba.se, change their relative positions un¬ 
til the least hum is heard in the speaker. 
Such a procedure makes the assembly 
of a compact job difficult, and at times, 
impossible. One never knows in what 
positions the components will eventu¬ 
ally be placed or the space required for 
each component. 

A method which has been applied to 
the building of many power amplifiers, 
and in “radios” in which this condition 
has been found, is as follows:—place the 
power transformer in the approximate 
liosition desired on the base and connect 
the primary to the A.C. power supply, 
leaving the secondary leads open. (Fig. 
3.) Hook a pair of headphones across 
the filter choke terminals and place the 


choke in the position desired near the 
transformer, moving it backward or 
forward, vertically or horizontally un¬ 
til a position of minimum hum is found. 
Oftentimes a movement of only %-iir 
will suffice to change the sixty cycle 
current induced in the choke by the 
power transformer and heard in the 
headphones as a deep hum, to an abso¬ 
lute silence. A number of positions will 
be found in which no hum will occur. 
The choke and transformer may then 
he bolted in place and filter condensers, 
rectifiers, and bleeder resistances con¬ 
nected to form the power supply section. 

To locate the correct position of the 
A.F. transformers, the headphones are 
connected across their secondaries and 
the above procedure followed with re¬ 
spect to both the power and the choke, 
the latter having acquired a field of 
its own after being connected to the 
rectifiers and line transformer and be¬ 
ing able to induce a hum voltage of 
eitiior 60 or 120 cycles to the audio 
trmisforiner being located. 

Incidentally, A.F. transformers will 
introduce distortion in a higU-gaiu am¬ 
plifier if their respective fields inter-act. 
This condition may also be corrected 
by the above method; the 110 V. line, 
however, being connected to the primary 
or secondary of one transformer and 
the headphones to the primary or 
secondary of the other. But, needless 
to say, first be certain that the primary 
or secondary of the transformer con¬ 
nected to the line has sufficient imped¬ 
ance to prevent being burned out by 
the line voltage. 



TRANS. 


puones ^ 


Fig. 3 

"Hearing” stray fields. 
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READERS' DEPARTMENT 


A deparfment in which the reader may exchange his thoughts and ideas with other readers. 


SERVICING "TALKIES" 

Editor, U.\ih(>-Cr.\kt: 

111 your current issue of RAuio-f'n.vFT 
is a statement to the effect that you are 
starting a series of articles on the servic- 
ing of Sound Motion I’ictures. 

We are a radio servicing organization 
in Cincinnati, and fee! that this field 
offers an untouched source of revenue 
in the Cincinnati area. We will apjire- 
ciate your aid in contacting independent 
manufacturers of replacement parts for 
sound motion pictures, and in obtaining 
any other information and assistance 
you can offer. 

The writer has been in technical work 
with W.E. sound pictures and feels well 
qualified technically to handle this type 
of work. 

You might be interested to know that 
the writer has been a constant reader 
of Gernsback Ihihlications for the past 
twelve years and expects to continue 
reading them for they sure give you 
very valuable information that cannot 
be bought at any price. 

Edward Aica.m), Service Engineer, 
Schwartz Radio Co. 
lb‘00 y/ucc •SVrce/, 
Vitwinnoti, Ohio, 


A NEW BUSINESS FOR 
SERVICE MEN! 

According to a recent Associated Press 
item, printed in a Tacoma, Wash, news¬ 
paper, a condenser which provides pro¬ 
tection against electric waves has 
brought relief from years of suffering to 
Martin Rodker, known in this section 
as the human radio. 

Dodker will wear a condenser de- 
signed by William G, Gnnston, electrical 
engineer, and will no longer need to 
carry his wire-wrapped cane which has 
given him some relief, 

“The trouble with Bodker,*' Gunston 
said yesterday, “is that his body offers 
far more resistance to electric and radio 
waves than the average body, with a 
resistance of about 40,000 ohms. Bod- 
ker*s body offers so much resistance that 
it stores up electricity, and this is dis¬ 
charged at intervals with such rapidity 
that he is completely upset.'* (Three 
cheers for the “body discharger”! Let’s 
get busy. Service Men, here is a wide¬ 
awake business for wide awake men— 
Hi !—Associate Editor). 


IMPROVING. OFFICIAL SERVICE 
MANUALS 

Editor, Radio-Cuaft: 

Practically all radio sets have some 
particular part or gadget which will 



Three cheers for the “body discharger”! 

eventually cause trouble. It is also 
quite evident that these same faults will 
occur in each similar model. Based on 
this contention, a scheme which I em¬ 
ploy to make my set of the Offieial Radio 
Service .Manuals indispensable and even 
more complete follows.—Whenever I en¬ 
counter any “all-meat” items pertaining 
to radio service, be they self-experienced 
or obtained through reading in Uadio- 
CuAKT or elsewhere, these items are in¬ 
dividually recorded on the O.U.S. Manual 
schematic diagram sheets in the follow¬ 
ing inaniKM’. Around the particular de¬ 
faulting part or parts indicated in the 
item, is drawn a circle in bright red 
t)eiicil: the use of “color” is represented 
in Fig. 2 by dotted lines. Then too 
perhaps if deemed necessary, notations 
of authoritative sources of referenre 



are ina<le along the border as illustrated 
in Fig. 2, Although this system may 
rcHiuirc a little “book-keeping.” 1 tind 
it is well worth fhe time and trouble 
of compilation. 

John J. Lkkui.. 

Spillvitie, Jo wo. 


FURTHER "INFO." ON "NOVEL 
EXPERIMENTS" 

J Editor, Radio-Crai'T : 

In reading the November, 1922 issue 
of ItAiuo-CKAFT 1 came across an article 
entitled, “Novel Experiments,” in which 
Mr. Klase claims that by connecting a 
llashlight bulb or even a 40 W. electric 
bulb to the loudspeaker terminals of 
the radio set in place of the loudspeaker, 
he obtained good loudspeaker operation. 

I would like to suggest to Mr. Klase 
that he should try the same experiment 
over again, and he will discover that 
the sounds do not come from the electric 
bulb, but are reproduced by loose lam¬ 
inations in the A.F. transformer. 

Wll.I.IAM TraV.NUKK 
1119 West 11th St, 
Chicof/o. Jit. 


Editor. llADto-CRArr: 

Referring to the letter from Mr. Wm. 
Travnicek. I am sending further data on 
“Novel Experiments,” 

The set first used in my experiments 
was a T.lt.F. 6-tube set using a resist¬ 
ance coupled amplifier, battery operated. 
1 found that reproduction of sounds was 
caused by shunting the lamp with my 
hand or hand capacity and by substitut¬ 
ing a U to meg. variable resistor it 
gave better results (a smaller value may 
be used). 

Apparently it operates somewhat on 
the order of an electrostatic speaker. 
The 40 W. lamp should not he put in the 
socket too tight, but should be loose 
enough so that it has a little play at 
the base. A small neon tube will give 
good results duo to ionization of the 
neon gas. Adjust the resistor to suit 
the lamp used. Then hold the lamp to 
your ear and hear the results. This 
(‘xporiment can be made on any set 
A.C. or l)attery. 

Mr. Travnicek's suggestion is partly 
correct as I later discovered. One s(*t 
used for experimental work was an 
.Atwater Kent 44 A.C. It gave louder 
results than previous sets had and later 
prove<l to he due to loose laminations 
in the audio frequency transformers. 

John F, Klask, 

R. F. J). 1 
Macvngic, Pa. 
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THE NEWEST 

IN ALL-WAVE 

SUPERHETERODYNES 

PART II 


The new Masterpiece Model 
II receiver was designed as 
the result of analyzing a 
cross-section of comments 
and suggestions. The wave¬ 
length range is 13 to 570 
meters. In this article Mr. 
McMurdo Silver concludes 
his discussion of the technical 
improvements incorporated 
in this real all-wave receiver. 


McMURDO SILVER* 


I N THE last issue of R,\dio-Craft, 
appeared a general description of 
the new Masterpiece II all - wave 
superheterodyne. In this article are 
presented its circuit diagram and per¬ 
formance curves. 

This receiver is the first all-w^ave 
broadcast receiver to employ a stage of 
T.R.F, amplification on both broadcast 
and short wavelengths; the first receiver 
of this type to employ air-dielectric tun¬ 
ing condensers in the I.F. amplifier; the 
first to employ 2A3 output tubes; the 
first to employ the new 2A7 S,-0. first- 
detector and electron coupled oscillator 

*Pri'Sidciil, McMurdo-Silvcr, liic. 


tube; and the first custom built all-wave 
receiver to employ band-spread tuning 
—a list of “firsts” quite enough to make 
it interesting. 

Because of these and a number of 
other new features, plus the fact that 
every up-to-date engineering advance is 
found in it, the Masterpiece II permits 
the student to study in a single receiver 
practically th<» entire present day radio 
art in its most advanced form. 

On the assumption that the November, 
1933 issue of R.viuo-Ckakt is handy for 
general reference, the circuit details will 
be explained witliuut a preliminary 
review. 


The Coils 

Coils LI, L4, L7 and LIO are four 
different R.F. transformers with separate 
antenna primaries to permit the use of 
transposed or tuned two-wire lead-in 
systems. Separate primaries and second¬ 
aries are iiicked up by gang-switch sec¬ 
tions Swl and Sw2 to couple the antenna 
to the 58 H.F, amplifier tube, SI. 

Coils L2, L5, L8 and Lll are primaries 
and secondaries of the R.F. transform¬ 
ers coupling the T.R.F. amplifier to the 
first-detector. and are selected by gang- 
switch sections Sw3 and Sw4, 

Coils L3, Lt>, L9 and L12 are oscil- 
{('ontiiiHcd on patjv 362) 



Fig. 1 

Schematic circuit of the new McMurdo-Sllver Masterpiece Model II all-wave superheterodyne. High-efficlency tubes arc used* 
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SERVICING 
THE "TALKIES" 

In the preceding issue of RADIO-CRAFT we announced this new series. In the present 
article the author starts right off with a detailed discussion of a representative sound 
talking motion picture installation—^the "talkies” system at a Metropolitan theatre. 

part II AARON NADELL 


B efore any radio man can hope to succeed in obtaining 
theatre business he must have some fair idea of what 
talking picture equipment is like. A typical installation 
of this equipment is shown in the accompanying illus¬ 
trations, Figs. A and B. It is proposed in this article to 
review—as completely as space allows—the more important 
characteristics of this and similar apparatus. In install¬ 
ments to follow’, the problems this machinery imposes upon 
the projectionist and the manager will be described, after 
which the manner in which the radio man can fit himself 
into the picture should become plain. 

Of course there will be no space here to go into such 
elementary electrical theory as Ohm’s Law, or why an am¬ 
plifier tube amplifies. It is assumed that the reader is 
familiar with such things. If he is not, this is not the place 
to learn them. The discussion to follow will take the ordin¬ 
ary electrical principles for granted, and confine itself to 
describing the manner in which those principles are applied 
in apparatus of this kind. 

Ruggedness 

What is most likely to strike the reader who looks at the 
accompanying illustrations is the rugged ness and mass of the 



Flo. A 

The “bank** of sound motion picture machines. 


equipment, as compared with radio or the commoner types 
of P. A. amplifiers. It will be important for him to remember 
this strength of construction If lie should, in the future, do 
any repair w’ork on theatre equipment, and see to it that his 
repair is as sturdy as the apparatus to which it is applied; 
because that sturdiness is not an accident. It was explained 
in the introductory installment that “the show must go on” 
and that even a slight disturbance in the show is a business 
crime unpardonable. The apparatus is made strong accord¬ 
ingly. The same requirement will apply to repairs of any 
nature. 

Figure A represents a double amplifier—one regular and 
one stand-by. Each amplifier is rated at 12 W. Each am¬ 
plifier consists of three separate amplifiers in cascade, five 
stages of A.F. amplification altogether, the last two being 
push-pull. Power supplies are partially self-contained, but 
a storage battery (or a rectifier with a 12 V., 14 amp. filtered 
output in place of batteries) is also necessary to operate this 
installation. The rectifier is not shown in the picture. 

It may save confusion to begin at the right of this picture, 
rather than at the left, and so eliminate some of the ap- 
{Confintt^'d on page 378) 



Fig. B 

Just a few stages of A.F. amplification ir> panel sty lei 
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SERVICING 
by STAGE 
ANALYSIS 

, . JOSEPH KAUFMAN* 

A combination signal generator and multimeter. 

The author, a writer who is known from coast to coast, (describes tor "new 
timers," a system of servicing which is known to experiencecJ ra<Jio men. The 
acivanceci technician will learn a thing or two by reading Mr. Kaufman’s 
description of a commercial test unit designed for isolation and test of 

individual stages. 


M ost Sorvico Men attach too 
miieli iniportanco to gpttinj? in¬ 
struments that will do things 
automatically. Why not adopt 
an approach—a technique—where test¬ 
ing equipment is of a fundamental Char¬ 
acter and is not subject to obsoleseence? 

What I am about to present — stage 
a7\(il\fsis — is known to many experienced 
Service Men and practiced by them un¬ 
consciously! 

A Basically Sound System 
Tlicse men recognize that a radio re¬ 
ceiver is like a chain with many links. 

A modulated radio signal is fed to the 
input and an audio signal is fed to the 
loudspeaker. Like the chain, any break 
or defect in only one link, stops the 
normal operation of the receiver. Their first impulse is to 
isolate the defective link (stage) at once. Not by using a 
set analyzer or a testing mechanism but by analyzing by 
means of their senses of heaving, touch, s^nrll and visioti. 
what the defect may be—they go from 
efjcvt to cause. 

1 can’t stress enough the idea of logi¬ 
cal reasoning from effect to cause. An 
experienced Service Man may listen to 
a receiver and realize at once that a 
certain buzz is due to an off-center 
speaker, a certain squeal is due to an 

• I»ir«M(nr of Kthmuioii, National KaUio In¬ 
st il nte. 


"Making Transformers 
and Chokes" 

Due to the difficulty In pre¬ 
paring Part II of the article on 
the construction of audio and 
power transformers and chokes, 
Part I of which appeared in the 
preceding issue of RADIO¬ 
CRAFT, if was not possible to 
present Part II in the current 
issue. However, watch for con¬ 
tinuations in subsequent issues. 


open grid, an overheated output tube Is 
due to a shorted “C” bias resistor. They 
will tune a receiver and quickly realize 
that the tubes arc dead. When a re¬ 
ceiver is noisy, they quickly ascertain 
by the process of elimination whether 
the noise is produced internally or e.x- 
ternaliy. (All this is an essential part 
of their technique and precedes any in- 
strument method of trouble-shooting.) 

A few more pointers conclude the sug¬ 
gestions for a visual check-up. A re¬ 
ceiver may fail to work because a tube 
is burned out; the aerial and ground 
system incorrectly installed or con- 
iK'ctod to the receiver; a tube not firmly 
in place; a toj) cap not in position; or 
a part on top of the chassis visibly de¬ 
fective. Examine the Chassis, tubes, 
power supply and pickup system and eliminate surface de¬ 
fects at once. Check the main power supply. Only then 
should the Service Man resort to the use of instruments. 

\ rtfuf itiUf'd on page oti5) 




Fig. 1 

In A, th« service oscillator connections; the multimeter diagram Is shown at B. 
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How To Make A 
COMPACT, POWERFUL 
6V.,D.C.and110 V.,AC. 
1-UNIT P. A SYSTEM 

LOUIS GANCHER* 

A new standard of compactness in P.A. apparatus for opera¬ 
tion on either 6V., D.C., or I 10 V., A.C., is established in 
this design of a single-case system. The assembly includes 
a 10 W. amplifier, dual-service phono, motor and dynamic 
reproducer, and related units. 


P URCHASERS of P. <V. amplifier 
equipment are divided into two 
groups » . . those who rent out 
such systems, and those who pur¬ 
chase them for their own use. The am¬ 
plifier system described here was de¬ 
signed to meet every possible reciuire- 
ment of both the groups. 

To those who rent out P.A. Systems 
this design will prove of special appeal, 
for, it enables such men to conveniently 
transport the eciuipment from one rental 
to another, and by virtue of its universal 
powered construction, the same amplifier 
can be employed anywhere. 

(This method of universal operation 
was completely described in articles ap- 
luariiig in the September, October and 
November issues of R.muo-Ck.xft. en¬ 
titled, “Constructing a Complete 26- 
Watt Dual - Channel P.A. System.”— 
Assoc. PdRor). 

The Amplifier 

The input circuit of the amplifier 
shown ill Fig. lA, consists of a V 2 -uieg. 
stabilizing resistor III. connected across 
the input posts, BPl grid, HP2 ground. 


*rru!<ide»t. Coast*to-Coast Radio Corp. 


requiring an external input control sys¬ 
tem. The output of this first tube. VI, 
a type 56, (serving as a pre-amplifier!) 
is resistance coupled into the second 
A.F. stage, utilizing another 56 tube. 
This is, in turn, resistance coupled into 
an 89 “driver” 3rd A.F. stage, the output 
of which is transformer coupled. Tl, 
into a conventional class B type 53 tube 
as the 4th A.F. Stage. Both plates of 
the 53 power output tube are connected 
to a class B output transformer, T2, 
having the following voice coil and line 
secondaries: 500, 200, 15, 8, 4 and 2 
ohms, any three of which may be 
brought out to the voice coil outlets 
(FS 1, FS 2 and FS 3 shown in Fig. A) 
fastened on the side of the portable case, 
such as the 500 ohm, the 15 ohm and 
the 8 ohm outputs. 

The two 56 tube filaments are con¬ 
nected in parallel, and then in series 
with the filament of the 53 tube and a 
i/^-ohm, 5 watt resistor. The remaining 
89 tube is connected directly across the 
6 V. filament snijply—see Fig. IB. This 
novel aiTangement keeps the filament 
current drain comparatively low', and 
make possible the use of tubes with 
(Vontinurd 07i j)tt(jc 371) 




SP’K'R 
EXCITER 
CONTROL 
BOX AND , 
■ WIC.CASE 

AMRPOW* 

SUPPLY 
CASE 


FOR EXTENSIONS. 
CABLES. PLUGS ETC. 


Fifl. A 

The P.A. system in Inter-locking cases. 



TLJRN- 

.taBle 


JHlHiT CONTROL 


Fig. B 

The P.A, and phono, unit ready to operate. 



Fig. C 

The components of the system. 



Fig. 2 

The circuits of component units* 
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HOW TO INSTALL A 

REMOTE CONTROL 
ON l-DIAL SETS 

A+ last, we have a practical, reasonably priced remote 
control unit. It does everything possible with higher priced 
units and is destined to be a "best seller." 

HUBERT L SHORTT* 



T he Service Man, or P.A. engineer is not in the business 
for his health;—like every other business, this enter¬ 
prise must show a profit. To make it tlo so, he is 
obliged to take advantage of the trends in radio, giving 
the public what it desires and demands. 

Many business men fail to appreciate the fact that it is 
extremely expensive to try to create public demand by the 
process of education. On the other hand, where such a 
demand exists, it is very profitable to cater to it. 

In radio, we have had many object lessons to illustrate this 
point. During the past few years, there has been a constant 
trend toward simplification and compactness in radio receiv¬ 
ers. When the midget first appeared, wide-awake radio men 
reaped a rich harvest from them. Iteceiitly, history repeated 
itself, with the introduction of the unique portable A.C.-D.C. 
sets. Because these convenient little receivers followed the 
trend of demand, their sales appeal has been enormous. 

And now, once more, we find another radio development 
which promises great popularity and hence opportunities for 
profit. The American public has placed a definite stamp of 
approval on radio “remote control” as a refinement offering 
greatly increased convenience. Some of the most important 
radio receiver manufacturers, such as Philco, Stromberg- 
Carlson, RCA-Victor, etc., have recognized this fact and 
have announced new models equipped with remote control 
arrangements. There are, however, hundreds of thousands 
of older model sets, excellent in every other respect, but not 
fitted with remote control. Owners cf the latter sets will 
want to have them modernized, and the fulfillment of this 
desire will serve as an unlimited source of profit to progres¬ 
sive Service Men who know Opportunity when it knocks. 


• Wliolrsnh* Tn,. Inc. 


Fig. A 

Front and rear view of remote controlled set. 



Fig. 1 

Mechanical details of the selector and wiring of the cable 


To be salable, the remote control must be well made, re¬ 
liable, positive acting, noiseless and easy to install. Further¬ 
more, it is essential that its price meets the limitations 
imposed by present economic conditions. Otherwise it will 
remain unpurchased, no matter how much it is desired. 

The remote control illustrated in Fig. A and described in 
this article meets these specifications in every particular. It 
is highly efficient, can bo installed readily on almost any 
radio receiver and can be purchased complete at such a low 
price that the Service .Man can give his customers a superfine 
remote-control job, charging the very reasonable sum of 
^25.00 and still make a respectable profit. 

How It Is Done 

The conception of controlling and operating a radio set at 
a distance is by no means new. However, the first attempts 
to construct such devices were crude and costly. The elec¬ 
trical and mechanical difficulties were gradually ironed out, 
resulting in the modern control unit described here. This 
device is shown in the accompanying illustration. Fig. A, 
in this instance being liooked up to a 7 tube superheterodyne 
receiver. Any other single-dial receiver could be used with 
the remote control in exactly the same way. With this unit. 
WonthiUi’d on pafto 375) 






Fig. 2, above; Fig. 3, left 

Schematic circuits of the remote control and 
the T.R.F. tuner units. The A.F. circuit fol¬ 
lowing the tuner may be of conventional type. 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 


OPERATING NOTES 

IVER PAULSEN 


KOLSTER REPAIRS 

A Kolstcr K*70 receiver would occa« 
sionally cut olT to a whisper if the tone 
control was turned to another position. 
ICvcrything seemed to test O.K. but at¬ 
tention was focused on the pentode cir¬ 
cuit because of soniewliat similar trouble 
in another popular make. Finally the 
0.1-nif. coupling condenser between the 
plate of the second detector and the 
grid of the pentode shown in Fig. 1 
was found leaky» but only after it was 
tested with high voltage—further proof 
of the need of adeciuate voltage for 
testing condensers. 


HUM IN APEX MODEL 8 

An Apex .Model 8 set d(‘V(doped terrific 
hum as soon as the switch was snapped 
<ni. This hum was tra(‘ed to the 8 mf. 
cardboard electrolytic inter condenser.s, 
which tested open. (See Fig. 2.) It 
.seemed (lueer that both of them should 
test open, so they W(‘re opened up. and 
in each ease one of the eoimeeting straps 
was found entirely corroded away. 


DISTORTION IN PHILCO SETS 

A Philco model 20 ran perfect for a 
few minutes after being turned on, and 
tlieii signals became “mushy.** The 
cause was finally traced to the 0.5-meg. 


gridleak in the 27 tube circuit, shown 
in Fig. 3. This resistor had a value 
fluctuating between 0 to 500,000 ohms, 
which caused the delay in locating the 
trouble. 




Another time tliis set developed severe 
“static** and sputtering, and with the 
analyzer plugged in, the voltages varied 
with the different intensities of crashes, 
and then suddenly dropped to zero. The 
trouble was found to be caused by the 
filter choke becoming grounded, due to 
the insulation breaking dowm and allow¬ 
ing the wire to touch the core. 


MORE ABOUT "AUDIOLA JR." 

Here are several faults in the “Audi- 
ola Jr.’* chassis, in addition to the re¬ 
sistor trouble, mentioned in the May 
1933 issue of ll.vmo-Cu.vrT. The ones I 
have come across bore the name “West¬ 
minster** and were dressed up in big 
cabinets. One showed up with no plate 
voltages, which was traced to shorting 
of the .01-inf. condenser from the plate 
of the type 45 tube to ground. (Later 
found on others.) Another developed a 
had case of “oscillationitis” all over the 
dial, which no amount of aligning or 
tube changing would cure. The trouble 
w’as finally located in the It.F. bypass 
condenser. This is a dual O.l-mf. metal 
case condenser, and the only ground 
connection of this condenser is the rivet 
which also holds down one side of the 
second U.F. socket. This rivet had 
worked loose, making a very poor ground 
{CouthiUid On page 304) 



Fig. 2 

Condenser connections caused trouble. 



The “red" condenser sections broke down. 


.S'MEO. 

(YELLOW^ 

24 ^ 


.Ol-MR OCCASIOnAUY 
\ / SHORTS 

4S 1 / 



Fig. 4 

The Audiota Junior. Several faults and their correction are described. 
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Radio Service Data Sheet 


MAJESTIC MODELS 440, 500, AND 800 SUPERHETERODYNE RECEIVERS 


(Model 440 chassis is used in receiver models 44. 49, and 194; the chassis incorporates the new type 6F7-S and 6Z5 tubes; 2-band re¬ 
ception. The model 500 chassis is used in receiver models 55 and 59; the circuit incorporates type 6A7-S, 6B7-S, and 6F7-S tubes; 2-band 
reception. The model 800 chassis is used in receiver models 85 and 86; features 8 tubes, police-call reception, A.V.C., and class B A.F.) 


MODEL 440 CHASSIS 

Tlic of tills sot is n|»i»roxiinnto1y 

Il.Tt \V, Tlio fro«|ii«‘iio,v in tno* position 

of ilio wjivo-i-lijinj;c‘ >\vjioli is 
ko. : ill tin* otiioi’, 1,4T<' - ko. I^'ield 

4-oil l■l‘sist;liM-o N olims. (‘l«H-k\vis4* i-o* 

taii4»ii of tlio wav(‘-4*lijuitJ4* switt-li at Ili4‘ 
lpa4k of till' 4-hassis ailjnsts the i-innii f4H- 
sliori-wa V4‘ rofo|ition. 


Tiil.o 
T\ po 
VI 
VL* 

\:j 

\ 4 


rath. 

Volts 

ri.o-iO 

i:: 

1 r. 


S.-< I. 
V.pIis 
*»2 O 
^ O 

« o .“i 
O 


riatc 

Vp.Iis 

jr.riA; I'i4i* 

2li» 

L*^o 


*M4‘asiii-4Ml with olimmoior. HMic 

liii4‘ potioitiiil is llo Vai 4-y, 'rin* tilainoiii 
P«it4‘iitiiiI of all iuIm’s is vriip* lilaiiMaiis 

4»f \’4 aro 4 0Tiiu>oto4l ill parallid.) 'I'o ali;rn. 
hot \vaV4*-4-lianp‘ s\vit<'li in Iii'<ia4l4-ast |M>siilon, 
ailjusi IM for uiaxinnitn V4»liinn‘. and tarn 
tio* loTHhoisi-r iraii;: i4i fnii m4‘>li. Ntfvv, 
siipidy a 4or» ki'. si;:nal t4r tlio 4-oiiV4Ttor 
;:ri4l of VI ainl aliirn l.I-\ ti’ininnT’< '*i*" Po' 
nnixiianin siaisii ivli.v. Finally, snppl.v a 
1.04111 ki-, si;;nal l4» tin* Inpnt of i ho r4‘4*4dV4-i-. 
taiii' it in. iiinl tlnai aliaii ilio «tsoillat4«r nml 
It.K. 4-ir4-nits of \1 for niaxiniuni >4‘n'^li iv ity. 

l;o\-4*i-s4‘ tin* lino plim^ pipsition for least 
ii4»isy 4)por>ition. as 4loi4*rniino4l hy iln* 4*f- 
fo4-iIv4*in‘ss 4if Fll. 

.\ foalnri* of this i-otfix««r is tin* 4‘X4-4*p- 
tionally hiali ;j:aiii 4ilirainoil tlir4tn;rli tin* nsu 
4)f in'W tiilM*s and 4 arofiil 4*irp nil ih^si^in. 
Tiihe VI is a 4*4inibinati44n os4-iUator and 



first-ilotoi-tor: V 2 Is a conildnathm I.P. 

antplili 4 >r ainl si' 4 - 4 nnl-dotool 4 ir; \ ii is the 

nsnal ontpnt tnlie. 

MODEL 500 CHASSIS 

'riio loMiaih-asl f ii*4(a4*in-,v-rati;r4' 44f this 
oha^sis is o^o l.o.‘in ko. ; tin* short-wavi* 
raiiiro is l,4SO-4,4 4o k4'. .\ot4* tin* f4pI|o\v- 

in;^: <I \vi4l4* Itaiid o4iV4*ra^4*: ilti slioi't- 
wavo son>itlvii>‘ K p‘nnival4*nt |o tin* In-4pa4l- 
4-ast hanil : i(') l•r•padoasi si^'inils art* not 
ln*ard tlnrinx' slnoM wavt* n*«-p*ptioa. 

'I'nltt* \'I Is a *‘onihiaat htn tisoillaior ami 
Jir-ii-•|ot4*or4*r. Tnln* \'J is n <t)ia)>inaiion 
I.F*. and .\.F. aiiiplilior. 'KnlM* is a oton- 

aiid 


A.V.C'., since full may ho cxorolsetl 

on VI. V2, ainl V;;, The repiiMlnoi'r Is of 
pliiL'-in typo: iho liohl ooil lias a r4*sisiant-4* 
of !is(» olinis. Tin* ;;aa^ I■(^a4l4*lls^*r has a 5 
to I raiiti plaiiotiiiy drivt*: tin* dial is oali- 
hralt'il in Kt-. ftir hoth wavi* l*ainls; sviioli 
S i>. htoatfil at tin* roar 4»f tin* 4-has>is. 

MODEL 800 CHASSIS 

This r«*o4 iv<-i- pr4*vi4h*s an o,\»-4*pi ioiiall.v 
imn* ooMirtd oiriuii. ptplioi*-<aII i-t'cop- 
11401. ainl olass It oaipiit frtnii a siii- 

;;h- taht*: tho lypo 4-S tain* is ns4*4| in twti 

po>iMO|lS. 

Tnho \1 Is an Il.F. ani[diti4*r; \'2. osi-il- 
lai4H- ainl lirst-ploiootor : V’;, l.l-\ aniplitior; 



tlllH*. 



\ 1. .\.\.r. 

: M*ron4l-(l4-i4*4-iin- ; 

vi;. .\,i\ 

'FiiIm* 

rath. 

s.-i 

Flat.* 

tlrivor: \ 7. 

pnsh-piisli olass 14. .\. 

1*. anipli- 

'Lypo 

Volt-i 

Vt.lfs 

V4tl|*4 

lioi-: \ s is 

tin* nsnal fiill-waV4* rtM-ij|ji*r. 

VI 

2.S 

Ifiii »V: It 

21 o A ini 

'rnlM‘ Fath, 

t'.-r. s.-i;. 

Plate 

V2 

2.S 

IIMUV O 

2.Mi & thl 

'r\pt' \'olts 

X'tdis Vtths 

Vt.lts 

v:; 

12J» 

liai A: II 

2oll A; 41 

VI 0 

—in:; 

l4i;; 

V4 

I7.n 

2.'ni 0 


V2 n 

—:;&0 10;; & — 

2.'tn A: lo:i 

Vo 

— 


:i4n 1 .\.r.; 

v;; II 

—io;i 

2 on 


\‘4>lta^o‘s to tii-tniinl : lim*. llo 
Tin* I.l*. 44nii*ni tif tin* poiitpitlo S4*ii|tiii of 
V2 Is PmI scparaioly t'l its ilioih* idai4*s: mn* 
sol is ii*c4>d fill* Iln* ohaaiiol ainl tin* otln*r 
f4»r 'rin* list* 4tf soparan* tljodos fin- 

tlii'st* |\V4i pnrptisi-s i'4*siilts in exooplhonil 
Inlollty. sitio4‘ tin* .\.F. dttulr is not iii-;:a- 
tivl.v hiasi‘4l ; am] rosnlis in 4*xiri'iiioly ^joml 


V4 
Vo 
VI; 
V7 
VS 

ruo 


t4t l.7*'.o ko. 
hand. 


0 ... ... 0 

i2.r. ... ... 0 

12.0 0 ... 24o 

—... 24.'i 

. ... ;iir» 

tnninj: i-Juipe of this nM-4*ivor is o:5."» 

ami lin'linh*s tlio [lolloe-oall 




CLASS B 


model 800 


I FT. 2 


RI2 ^ 
0.2-Mfe 

VOL.CONTRDI. 


R5 R6 
ie,5oo *0^ 

OHmS'l. 


6.500 - 
Ohms 4 


I.A- t 75 KC. 


■VVVtW- 


i '' 


1 

\ 4 -'141 [ 

1 - WifliW T J 
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rill 

x _! 

Nr* 1 -' 

_ DA 


352 


RADIO-CRAFT for DECEMBER, 


1933 






































































































































































Radio Service Data Sheet 


104 


STROMBERG-CARLSON No. 33 6-TUBE AUTOMOTIVE RADIO RECEIVER 


(Incorporates the new, high-efTiciency tubes; 

Tn the Xo. .‘in rp<«‘iv<‘r the typi- tiiUo. 
VI, is list'd us nil U.F. aiiiidilii'r anti iis init- 
pnt is roiiidotl ttt the t.vpp i*AT tiiln*. \ -. 
whitdi Is a t-miiptisih* 1irst-th*tt*fttii- ant] tis- 
clllatar. Tin* l.K. ^fiit*ratt*<I in tin* tint put 
of this typp tlAT tube is ft*t1 ti» tin* pc'iittulf 
portion of the typf <’d?7 tiilu*, whit-li 

hinetions us an l.F. ampllfitn-. 'IMit* tuti 
ditsle st'etioiis trf V‘> are opt‘ratt*t) ini tin* 
amplitit'd !,1'. signal. (tin* ditalt* is used 
for A.V.F. anti t'ontrols the typos anti 

r»A7 tiiht's. V] anti V2, rt*spet'tivt*ly. Tin* 
other ilitKlt* is used for A.l*'. tletfftitni ainl 
its Itmd resistor is i-ouplotl tti tin* vulniin* 
control potentiometer Klii thrtnijjh U12 anti 
<T7. 

The arm ttf the volume t-oiurtd ffftls tin’ 
A.l'\ signal to tlie eontrol-irritl t»f V-4. the 
A.F. amplilier, and so-ou in tin* usual man¬ 
ner. 

The ty|>t> r-23-ldd KIktuititle vihrattu* milt 
may he t-liet-ki’t! Uy suhstltut iim tin* iiiiit f* 
he tesletl, in a reet'lvt*!' kt‘pt set np ftu’ this 
purpose. If the unit ii?nl**r tt*st perftu-ins 
c’orreetly in this set, hut tines imt operate 
ill a satisfat ttuy manner in the reetaver 
hejnj: testetl. the tnnihh* will he foiiinl elst*- 
where in tin* clreuit. If Hit* eln*ek shtiws 
that the unit tloea init tiperatt* etirrt*etl.v, it 
shtmid Im* repUiefil with a new tme. Ifo nut 
ntti'nmt tu Hi'i'vii'P Elkun<ttU" uniix, 

\Vln*u the on-off swlteh is tnriied “on,** 
the hattery \’olta;:t* is appllt'tl tti the heaters 
of the tubes in the receiver unit, the tllal 
lam|>, anti the power relay in the etnnbiiia- 
titiii speakt'f ninl ptiwer unit. The etuilaets 
tif the ptiwer rela.v are. therefore, elosed a ml 
tin* battery vtilta^o Is applied to the vibrator 
power supply, A sli;;hi Inioi will lie heartl 
from tin* vibrator. In a few st*etuuls wln*n 
the tidies havt> heated, tie* loutl-tlelay relay 
armaturt* will pull up. etitiimr tifT tin* lem- 
porary Itiatl resistor UlS. This resistor H 
k«’[it in fiirnit. until the tubes reaeh oper¬ 
ating tt‘iii[ieranirt*, to eontrtil the voltaire 
applietl iti the feeelver. Both tif tlirse re¬ 
lays must perftinn eori-i*eti.v if tin* reeeiver 
is to funetioti etirroftly. 

Volta;:e readings are olitained by measni- 
in;: hetwet*n tin* varitms tube* soeket eoii- 
laets anti eha'^sls base, with the tubes in 
pliK'e. Iietail A in tin* «lia;;i-ani shows tin’ 
terminal layout of lln* soi-k«’is with the eor- 
rec’t terminal iiumliers. 4'he terminals of 
eaeh soeket are niimberi'd. startin’^ with one 
heater lun as 1 and prot’eedin;: eloekwise 
around the pin eirele to the other heut«T 
pill. 'I'his is done looking at the bottom of 
the soeket. 


A.V.C.; tubeless "8“ supply; tone control; 
interstage noise suppression.) 

Voltages are read on tin* meter scale 
4 I.non ohms p4*r volt i norriiall.v used for the 
magtiitiide of the partieular vidtage exeept 
as otlierwise sjieeltieil. 'I’ln’ voltages given 
are tho.si* obtaiiieil when the battery voltage 
is d..‘l V. 


TIlls* ('»rid Termioals of Sockets 


Type (Tip 1 

2 

3 

4 

5 

6 

7 

Vl 0 -T) 1 

+1^*7 

+81 

+2 9 

2 9 

0 

— 

V2 0 -6.1 

•f 167 

+81 

4-167 

_2 

2.’i0“ 

Scale 

-3.6 

0 

V3 8.1 -6.1 

-flS7 

+81 

+3 

1(10 

Scale 

0 

12 

0 

V4 - 0 

+ 166 

0 

11 

-6 1 

— 

— 

V.'i - 0 

+ 1M 

+1K7 

0 

+ 14 5 

-6 I 

— 


Note. These reatlings are made with tin* 
positive pole of the slorage battery ground¬ 
ed. If the negative is grounded, the heater 
voltages will iiauirally he r♦•versed. ’These 
volta;:<’s will vary slightly from tin* aver¬ 
ages giv*!! due to loleram-es in resistors, 
\ariatioiis in tubes, battery vtdtage dilT«'r- 
ein-«s. etc. 

Tile ligiin*,' gi\eii at tin* top of the table, 
atn»ve, ar*’ identitieil with the soeket termi¬ 
nals as follows, 'Tube VI. ea|i. eoiitrol- 
grid: I, '’hot** heater: 2, plat'*: sereen- 

grid : -1, siipiiressoi'-grld; o, cathode; C, 

gr<tiind«*d lieater. 'Tube V2, eap. d«’1eetor 
eonti'ol-grid : 1. “Iiot” heater: 2, plate of «le- 
teetor : 2. sereeii-grid : -I. plate of ose. : 
eoiitrol-grid of ose. : t*. ealliode: 7, grounded 
heater. Tube eap. 4-oul rol-grid : 1. “hot” 
h«-atei*: 2. plate: 2. sereeii-grid : -4. .V.l''. 
ilioile: o, .\.\‘.4'. di^nle: <►, cathode: 7, 

groiiinled heater. TuIm- V4. 1, grounded 

heater: 2. plate: 2. eoiit rol-grid: 4. 4-atli- 
o<|e : “hot** In'iiter. 'Type \'o, I, groiimb'd 

heater: 2. plate: 2, S4-reeii-grid : 4. I’oiitrol- 
grid : euthode : <». “hot * lu*jiti*r. 

('oiiiimuty and resisiaiiee tests ma.v Im* 
nuule witli all tubes remo\ ed from tln’ir 
soekets ami tin* power I’onl r«’iiioved from 
the ree^-iver unit. Tin* oii-off switeh should 
be tiirne4l “ofT.** The reailings then ob¬ 
tained. in ohms, should eoiiforni with the 
s<*t of repl-«*se|itativ4* liglires given below, in 
<Minneetiou with detail B in the diagram. 

Measurements are made between the 
p4iitits indieated by the two figures, ns fol¬ 
low ^ : 


1 ‘obits 

4 dims 

I’oints 

4 111 ms 

:\/\ 

..pen 

12/1 

o 

d 1 

open 

1 

4> 

7 .7 

u 

l4/.‘5 

211 

>. O 

70 

i:*/:i 

•Jtl.tlOll 


20.01111 

Id/:; 

1 

10-11/1 

4.VI 

17/18 

VI,414J0 


dial calibration; load-delay 

relay; 

IR/l 

TiOO 

a.'i/rib 

open 

lb /1 

41 

::4/:i 

0 

20/e 

0 

:i. 7 /i 

2 ,TOO -::.7041 

21/:: 

4." 

::d/l 

47»0 

24/1 

241 . 4 J <141 

:: 7 /ri 

0 

271/1 

0.2-meg. 

:;s/i 

0 


1 nieg. 

:i{i/4 

0 


2. dull 

40/:: 

0 

2 d/l 

0 

41/1 

2,700-2.7041 

27/1 

0 

42/1 

400 

2s/:: 

.■|..Vl4l 

4:;/5 

0 

20/1 

0— 10 

44/1 

2.0U41 

Sw. “off” 


471/1 

1.1 m4*g. 

::o/l 

;;. 4 iu 4 i 

44*1/1 

1,1 meg. 

::i/ri 

0 

47/1 

25 

;:2/i 

0 

47/4d 

opmi 

;^::/2 

0 




l>o not realign the rceeivor unless it is 
ahsidiitely neeessary. 'Tile procedure Is os 
follows: 

«’onne«-t the h*a<ls of a servii-e oselllutor 
atljnsted to 2tiu ke. lM*tw«*en tin* control-grid 
eap of V2 and the ehassis l»ase, (.\ li-\«*d 
4-oiiilenser of o..Vmf. slioiihl be i-imnecte^l in 
series with the h*a4l going to tin* ctuitrol- 
griil to insulate tin* 2V*u ke. servlet; osellla- 
tor from the voltages ttf V2. 

ronm’4‘t the output meter across terminal 
M 4 if tin* fust* hlock ami the I’ombination 
speaker and ptiwer siippl.v frame. This puts 
tin* meter aeross tin* iiitAing eoil of tlie 
speakt*!' 14 tdims linpedatn-t-1. 'The signal 
slniiihl bt* very weak, just sumeient tti shtiw 
a tlertet’tion on the output meter. 

.Now ailjnsi (*lu ami <*11 ftir peak swing 
tin the tiutpiu meter, lit will lit* noeessary 
to fheck over these ad.iustmt*uts as they are 
stunewhat interdependent. I .Now, similarly 
adjust ns. 

Tti align the B.F. and tistilbitor cirtiiits, 
t eiiiiect the sei'vitt* tist'illaltir to tin* atitetuia 
input tt'iminal thniogh a *2oii iiimf. ctmch*ii- 
M r. witli tlie “low** sitle tif the servict* tiscil- 
lator etiiiUeftetl to the chassis Imse. 

Ne.xt, tune the st*rvict‘ oscillalor to 1,4uu 
kc. ami set tin* tlial tif the reiindi’ ctintrtil 
unit at 1411, Makt* siin* that the signal ap- 
plit'tl is only St mug enough to give a <le- 
lletiitiii tin till* output meter, .\djust the 
oseillator trimming condenst*r for nuixinium 
delleclioii of tin* meter: then, similarly ad¬ 
just the It.F. ami antenna trimmers. 

Kinally, turn* the servlet* oseillator to duO 
ke. ami adjust padding <.Hindetist*r 1*7 for 
maximnni meter detlt'ttkm. (If this adjust¬ 
ment is ver.v far out it is advisable to re-set 
to l,4ou ke. and ehi*ek the setting of the 
oseillator trimming condenser.) 




2 4ls 


Push pl 


C22 


-A- SOCKCT Tl AMI HAL MARKIN&. 




o *• • 


®A f y ”*,•» * ®. 


lOCKiNO at COMIftOL (NO Of SECOVCA CHASSIS 

antenha _ ioo«inO at top of 

RECCivEA Chassis _ 
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o 

e 
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BUILDING THE NEW 


! 


Fig, A 

Front view of the modernized **Ultra*Modern Super/’ 



7934 ULTRA¬ 
MODERN SUPER 

CLIFFORD E. DENTON 


S O MANY requests for more informal 
tion about this popular receiver 
have been received in the last year 
that something had to be done to 
satisfy the readers of llADio-CitArr, 
Letters from set constructors all over 
the country report reception from coast 
to coast and from Mexico City to the 
smaller stations in Canada at real con¬ 
sistent loudspeaker volume; less than 
ten kc, selectivity (if desired) and over 
78 clear channels without any trouble. 

If the builder desires to sacrifice 
selectivity for quality, then the LF, 
transformers can be detuned slightly. 
Actually, it is necessary to iletune the 
LF. transformers considerably before 
the actual selectivity of the receiver is 
impared to any great extent. 

In building the inodeh <ine 

thought was kept in mind. All of the 
parts used in the construction of the 
1D;13 model must be used and the addi¬ 
tional equipment necessary must be ole 
tailiable anywhere. // i,s not nni-rssart/ 
to (liscartl anif of the orii/hml parts 
sp('<ijir(l, with one exception. Due to 
the changes in the base connections to 
the newer type tubes tin' pentode sockets 
must be changed from 5 prong to 6 
prong and the first-detector socket must 
be changed to one of 7 prong small-type, 


instead of the 6 prong used in the first 
instance. 

The main changes lie in the wiring of 
the various parts so that smoother 
operation and even greater sensitivity 
can be obtained. 

The Circuit 

It is interesting to compare the orig¬ 
inal diagram which was printed in the 
October issue of Kaoio-Ckait, page 

202. with Fig, 1, The following details 
deserve particular mention as they 
constitute the liigh-lights of the new' 
design. 

(a) —Improved A,V,C. Circuit, The 
A.V.C\ action has been changed over to 
the two I.F, tubes only, thus resulting 
in greater stability and still providing 
excellent control. 

(b) —New 2A7 Tube Combines Oscil* 
latop and First-Detector. This new de¬ 
velopment in vacuiini tubes results in 
higher eflicieiiey in converting the broad¬ 
cast signal to the intermediate fie- 
q lie lie y of 175 kc. and does aw'ay with 
the separate oscillator tube. Socket 
connections and characteristics of this 
new' tube will be found in Fig. 2. 

(c) —Tuning Meter. So many requests 
came from builders of this set for iu- 

{Coiithiuvd Oft page 3(J3) 


FEATURES: 

(a) Improved A.V.C. 

(b) Type 2A7 first-de+eefor and 
oscillator. 

(c) Visual tuning meter- 

id) Type 2A6 second-detector. 

(e) Silent tuning switch, 

(f) Band selector. 



Fig- B 

Underside vievw of the "new” set. 



Schematic circuit of the ”1934 Ultra-Modern Super." Compare with Fig. 1, page 20C, of the October, 1932 issue. 
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BRIEF 

SPECIFICATIONS 


Wave Icngtii Ranee 10 
t« 570 iiivtors or 520 to 
io.OUO kc. Four nosition 
wave change 6'A'itch. 

(External unit extends 
range from 700 to 2000 
iiK-ters.) 

Tuned R. F. Ftaee on 
Ixith Broadcast and entire 
S!iort \\‘avc range yet sin¬ 
gle dial tunes the r.-ceiver. 
Greatly improves signal- 
noise ratio on 12,000 mile 
reception. 

Band-spread tuning on 
short waves. Mak* s short 
w.ive tuning actually eas¬ 
ier than broadcast tuning, 

3 air-tuned intermedi¬ 
ate stages. Most accurate 
intermediate amplifica¬ 
tion ever develo{>cd. 

Sensitivity better than 

micro-volt ab-^olute 
average. 

Interstation noise sup- 
]ir<-vsoradjustablet >exact 
location requirement. 

Automatic volume con¬ 
trol holds all stations 20 
rill revolts and up at con¬ 
s'.mt volume to the ear. 

Selectivity absolute 9 
Kc. for Europe, better 
than I'. S. ne<‘ds (21 Kc. 
wide 10,000 times down). 

Fiilelity perfect over 30 
to 4,000 cycle audio range. 

I’ndistortcd power out¬ 
put, 15 watts, 

.Automatic and manual 
tone controls, 

Special impregnation 
for tropical climates. 

Btiilt-in beat oscillator 
for e.isy finding of S. W. 
and \\x*ak broadcast sta¬ 
tions. 

Chromium plated steel 
shielding Case eliminates 
med for cabinet. 

10 day trial in your 
home. Open-and-shut 
guarantee. Money back 
instantly if yo« arc not ab- 
solutely satisfied—no 
questions asked. 



..YOU CAN HAVE A RECEIVER 
EXACTLY LIKE ADMIRAL BYRD’S 



A 

« « 




W 'i 

I'l 

iM 

t 1 



MASTERPIECE Hs • Especially designed to serve as broadcast 
and communication receivers on the Byrd Antarctic Expedition 


For the first time in the history of a radio, a broadcast 
receiver is considered sufficiently able to fulfill the func¬ 
tions of cotnniunication receiver as well. 

MASTFRPIKCE II, product of McMurdo Silver’s 
laboratory, is relied upon for communication and broad¬ 
cast service, by the Byrd Expedition during his two year 
stay in the Antarctic. 

But ... let us not deceive ourselves. This receiver is 
not “just a good radio,” selected for an important task 
simply because it appeared to be better than others avail¬ 
able. Indeed not! MASTERPIECE 11 was designed 
especially for the work to be done—five of them serve 
as the official communication receivers of the expedition. 

The engineering of Masterpiece 11 provides a degree of 
dependability in transoceanic reception that eliminates 
all fK)ssibility of failure. Its just good enough to stake 
lives on—the lives of the whole Byrd Expedition! 

11 s const ruct ion incorporates ample provision for equal¬ 
ly certain performance in tropic heat and antarctic cold. 
Mechanically, MASTERPIECE II will withstand most 
anything. 

McMurdo Silver, inc. 

1735 BELMONT AVENUE - CHICAGO, U.SA. 


A great eastern university . .. the greatest in the field 
of radio research and engineering, having collaborated in 
furnishing the specifications for Admiral Bj-rd’s receiver, 
considers MASTICRPIECE II a major advancement in 
the art of radio reception. And now YOU can have one 
.. . a radio exactly like Admiral Byrd’s! 

10 Day Trial—Money Back Guarantee 

So that you can see for yourself ... by actual test . . . 
that MASTERPIECE 11 is the finest receiver for 10-570 
meter world wide reception, I will gladly send it on 
10 day trial. If for any reason you decide not to keep it, 
simply return the receiver and I’ll make complete refund 
instiintlv —no quest ions asked. The coupon from this page 
will bring full details of MASTERPIECE 11. 


McMurdo Silver, Inc., 1735 Helmont Avo., Chicago. U..S.A. I 
Send me full information on Masterpiece II. ; 

Name. I 

j 

Streot... . . .-.. ; 

Town. . Slate . ' 
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RADIO-CRAFrS 

Information bureau 

SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but please observe these rules: 


Furnish sufficient information, and draw a careful diagram when 
needed, to explain your meaning; use only one side of the paper. 
List each question. Be SURE to sign your name AND address. 

Those Questions which are found to represent the greatest general 
interest will be published here, to the extent that space permits. 
At least five weeks must elapse between the receipt of a question 


and the appearance of its answer here. 

Replies, magazines, etc,, cannot be sent C. 0. D. 

Inquiries can be answered by mail only when accompanied by 
25 cents (stamps) for each separate question; answers are subject 
to subsequent publication, if considered of exceptional interest. 
Other inquiries must be marked “For Publication.” 


MICRO-MIDGET ANALYZER 
(Correction) 

(“24 > Mr. IM. .Mintlil. Plttsbin';:li. Penna. 

(().) 1 would liku to cull your atloutic»n to 

the Miero-Micly:et Analyzer on luijze of the 
.May, lOX'l, issue of UAiuo-fuAKT, I think if 
you will eheek over this eirenit and the chart 
showiu;; the i»osllion cef tlu* selec-tc^r switch, 
you will note a slijrlit erre^r iu oin* of the 
sockc»t eonuections N'll. 'rake, for lustniiee, 
the 4.% tube, which shows iV2 for the selector 
switc h a ml aec*c»rdiuj? to the circuits, this 
would be (J3. 

(A.) We arc printing material furuislic*d 
hy Mr. Serertta in answer to Mr. Mould’s in- 
cjulry. 

1 wish to aeciiiaiut yui with tlie fact that 
wlM*n 1 sent luy article' in to he puhlisheci, 1 
dc'sc-rlhed two nu'thods of constrnetion for the 
spcwiul switeli SI. WlicMi the article was 
poldisill'd, hc»wc‘vc‘r, only ime im'thod was in* 
eliidi'd. The method di'sc-rjhc'd cIcm's not ccni- 
fmin with the swlteli shown In the photo- 
uniph and this confusc'd iiuiiiy readcus, as 
Indicated by sonic of the lettc'rs 1 have rc- 
ec'lved. 

The* lueorrert and eorn'ct methods c»f eon- 
nec'tln;; the socket V” are shown In diagram 
(>i:”4. A and It, 'I'ln' <-liany*s are obvious. 

Several rc'aders have' (’oiiipluincd that tlw'.V 
have trouble with the 4, r», and <*» prong com¬ 
position sockets slontiiig when a tube was 
Inserted. This can he rcmc'dlc'd hy taking the 
socked s apart iinel trinnnlng the ends of the 
eemtae ts a litth* to pre'vent tlu'in fnnn toneh- 
hig. Also, a small onienint of sohler may be 
flowed behind ene-li contact te> forin a more 
positive coDDcction lo» the tube prongs. 



Fig. Q-224 

A *'Micro-Mldget” correction. 


AVIATION RADIO RECEIVER 

( 2 -) Mr. Uoy Mnntz. l»etroit. Miedi, 

((».I J have reee'iitly hi'arel about a now 
crystal-controlh'il supe'rh<'te*ioelyne* reee'iver 
devclei[n'<l hy the Hell ’IVle'phoiie Imhoratories, 
for use In tin'reception of signals In alridain»s, 
elnring flight. As tin* fre'epie'ue'y hands allot- 
te>d te> peirtahle> transmlssbrn In planes ai\.' 
iniu-li narrower than tlnese* peTinittcel for 
breeaeb-asting, the re»ce'lv«'rs e'lnpleiye'el for this 
»ervle-e must tain* ve'ry sharply, tNinld yeni 
possildy eibtain setnn' InfeO'ination fe>r me re'- 
gurdlng this ne'W recedvi'rV 1 am sure that 
many rcmb'rs eif U.\iuo-i*uakt woulel be* Inter- 
esle'ei In knowing just hoW tin* high se»le*e'tlv- 
it.^■ is ol)taiin*el, i*s|>ecially In the* e'ompact ele- 
signs ie*eiHired for aviation units, 

tA, Itocaiise of the limited width of the 
fie*une*ncy hnnel avallabK* for aviation, tele- 
plnnie e*onnnnnie‘:it!e»n aBel the hirgc niindM'r 
e»f ope-rating e-ompanleJt eh*siring fre(|Ue!iey al- 
leM-ations, it has been ii(*e*essary to as>igii 
cliaunels with a freMpiene-y se'parntioii of only 


about one*-tenth jier <‘ent. Since this separa¬ 
tion is only enn* or two-tenths of the seimrailon 
of broadcast ediannels, the elifllcnlty in sclcet- 
ing the (U*sired ehiinnel without inted-tere'in-e* 
from adjae«'nt ones is (*videiit. 

Ill the elevelopmeiit e»f the We'ste*rn Kh*e-tr!e 
l‘JA ree'e'ivi*r, this selectivity proldeni has 
hee*n fully ami satlsfaetorlly met. Aiul In 
spite of this, the ie*ee*iver we'ighs no iiion' 
than prcviinis aviation reee*tvors with a imteh 
lower degre*!* of seb'e'tivily, 

A sehcinath' eliagrani eif the re*eeiver is 
Show’ll in KIg. Q.'J'Jo. Te» editain the required 
elegri'e* eif se'li'Ctiviiy ninl se*nsltivlty. a .snpe*r- 
lieteroelyiie e ire iilt is eMiiployeel. From left to 
right in tlie eliagrani, tln*ri* is one* stage of 
'r.ll.F- ainplifleatiieii. a first elcteeteir, three 
staire's of I.F, amplifleatlon at ki*., a see- 
onei ele*te^etor anel A.V.F. tain*, and eiiio stagi* 
of A.R ainplii'ntlon. a separate tuned elrmlt 
fen- e-aeli freipicticy is employeel for tlie U,F, 
stage anel fe»r tlie ose'illator. 

ope'i-ation of a shifting meelianism seli*ets 
rile prenn*r elre'Uits fe»r tlie fn-qiieiuy de'sli'e'el, 
tin eire-nlts liaving lH*eMi preepeily tuned while 
the phi no was on the* greniiiel. 

In any nielie> ri*e*e*lvcr the usable se*nsiliv- 
ity Is limited l>y the* tube anel eirenit nedse*. 
Will'll tills limit lias Im-i'ii re'aelo'el, sensitiv¬ 
ity to still wenke*r signal^ is eehtainable only 
by iiie-ri'asing the v«diai:e* input. For a give*ii 
fiehl strength, the voltage* indne-etl in a given 
antenna is lix<*el, but the* vedtage aeros.s a 
timi*e! eii-e-nlr In series with tlii» antenna can 
lie 111 mil gri*atci', Ante*nnns e»i*elinarily nse*d 
feer airplane's have a e-eiinparntlve'ly low re¬ 
sist;! iie-e. ami so h'lul tln'nis<*lve*s to tlie se*rie*.s 
tlining whie-li Is e-inple»ycd hi tliis receiver with 
e'Xeelle'nt rt'snlts. 

{Continned on i)a(j€ 301) 



Schematic circuit of the new W.E., ultra-selective crystal-controlled superheterodyne receiver developed for aircraft use. 
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THE RADIO MONTH 
IN REVIEW 

{Continued from page 330) 
Chicago. Senatorc, now the Marchese 
(Mar(iuis) (iuglielnio Marconi and the 
Marchesa Marconi arrived at New York 
on the Italian liner Contr di Savoia on 
September 28th. 

Piloted by David Sarnoff, head of the 
Radio Corporation of America, to the 
new Radio City, just opened, Marconi 
had to run the gauntlet of some twenty- 
odd radio scribes who corralled him in 
one of the rooms in Radio City and 
lambasted him with radio questions, 
mostly foolish. 

Marconi graciously let it be known 
that he came to the United States “to 
learn something about wireless.” 

Sarnoff disputed this point of the il¬ 
lustrious on(‘-ey(‘d inventor by stating 
that “no one in the United Stat(‘s can 
t('ach Marconi anything abcjiit wireh^ss.” 

After having divested him.^elf in good 
humor of the radio r<q)ort<‘rs, Marconi 
was taken to the roof of Radio City, 
where he was duly photographed—re¬ 
turning to th(‘ Uitz-Carlton Hotel later, 
where he spent the night. He then 
embarked for Chicago, where he arrived 
on October 2nd. 

Here, a great tribute was paid to 
Marconi, as the father of radio, at a 
lunch(‘on given in his honor at the 
Museum of Science and Industry. From 
this he rose, at Mr. Roosevelt’s invita¬ 
tion, to greet the Presi<lent, with whom 
ho was photographed. Subsequently, 
returning to his own luncheon, he said: 
“The money aspect (jf the development 
of radio must not be forg<jtten. For 
example, my first exp<‘riment in broad¬ 
casting across the Atlantic cost more 
than $200.00.” 

In concluding the ceremonies, Rufus 
Dawes, president of the exposition, pre¬ 
sented a special medal to Seiiatore 
Marconi at the Century of Progress; 
while a light-beam from the star Capella, 
picked up by a telescope in Florence, 
Italy, and sent by radio and telegraph 
to Chicago, switched on the floodlights 
of the Fair, The inventor then flashed 
around the world, by wireless, the letter 
“S,” which thirty years ago he sent so 
dramatically across the Atlantic. 

SILENT 

BEDLAM 


A TREMENDOUS 
cra.sh is heard, 
the grinding 
of metal upon metal, splintering of 
glass, the screams of the heroine; then, 
the siren of the traffic cops, the roar of 
hundreds of actual voices of the dear 
populace. Shots are fired at the hit-and- 
run driver responsible for the crash. 

These are the noises that issue forth 
from your loudspeaker, as you sit in 
your study and listen to the latest radio 
presentation. Vaguely, you picture in 
your mind’s eye a large room in which 
all these noises arc manufactured, with 



AND HEAR THINGS! 


Replace weak, limping tubes with tubes 
made by RCA—and come on along! 


D ON’T be a stay-at-home...limited to the few 
stations near at hand! Come on a Radio Tour! 
Get the thrill of a "first night" in Holly wood... the 
Hill Billy "Shindig" in Asheville ... those German 
comedians in Milwaukee...tlie"TentShow"in Des 
Moines . , . your own college football game back 
home., ."The Kinghsh" speaking in Louisiana.,, 
Rhumba players down in Havana. A million dollars 
worth of radio entertainment is waiting for you, 
Go places, hear things! With new, powerful tubes, 
with a good radio set thoroughly in order you 
can bring in stations beyond the reach of tubes 
that are worn and old. 



Step into the heart of Chicago, hear 
the famous programs from the loop 
—on a Radio Tour! 




Without any obligation pleasc 
send me your illustrated folder 
‘‘Radio Tours” with station 
map and "radio yardstick “ 1 
am enclosing 10c in stamps 
for postage and handling. 


Name 


Address .... . , , , 

(Coupon must he sent to RCA RaJhtron Co^XamJrnt NJJ 


A million dollars 
worth of radio 
talent—yours on 
a radio Tour! 


Have your dealer test your tubes 

To go on a great radio tour every night—your ticket 
is simply a good radio set plus a new set of Cunning¬ 
ham Radio Tubes or RCA Radiotrons to replace 
weak and limping tubes. Only RCA Radiotrons and 
Cunningham Radio Tubes are actually made and 
guaranteed by RCA, Built to give you full, complete 
tone, wide range, sure performance and long life, 
A remarkable free booklet, "Radio 
Tours" tells you whether your set 
is giving you all it should. It lists 
all stations in the U. S,, Canada, 
Mexico; it provides a "radio yard¬ 
stick" and a map that shows your 
own locality and all the stations 
you should get. Ask your nearest 
dealer for "Radio Tours’*—or mail 
coupon below. 


San Francisco's 
Chinatown...all thr 
entertainment of the 
Golden West — on a 
Radio Tour! 


(^.unninqham 
Ra diot ron 


RADIO-CRAFT for DECEf/lBER. 1933 


357 




























Holder of ALL records— 
takes the cup for superior 
performance on Every Test. 

No wonder they out-perform and out¬ 
wear so-called ”just-as-good” fixed re¬ 
sistors. Service men take note: 

Specify Centralab. 


MILWAUKEE WISCONSIN 


Give SERVICE 


. . . . with a Small Inventory 


Here is the best Volume Control Proposi¬ 
tion on the Market. Here are the reasons 
wliy ? 

1. Over 400 ‘‘exact duplicate'’ controls 
in the “X” series, 

2. Yet with SIX controls in the origi- 
nal-AD-A-SWITCH-SKRIES 477 
sets can he serviced, 

3. By combining controls in both 
lines any requirement can be met 
with minimum stock investment. 

4. Clarostat with its tw'o separate 
lines offers the widest range of 


controls to choose from. 

6. Clarostat Controls are inseparable 
from Quality Service Work. 

Clarostat ''X** lino has ovpr 400 controls to Htoow from 
—rxact as to electrical o\eralI rcslsiaiice, tuner. i)U>ning, 
shaft length, and will flt into exact snace in set. 


Clarostat Ad-A-Switch line comnrlscs the niaxlrtium 
tifllliy with mlnlnntin .-tock Inves-tioent. Series W (Wire 
Wound) obtainable from To) to TiO.rtOO ohms. p 

{new roniposltlon element) olitalnable from 10.000 to 
Ti not). OHO idims. noth lines ohtainal>le In all tapers— 
insulated iMaft I Vi" lone. Wlik- u.se is indicated as foX- 
h.w>: \V-28 win scniee 123 sets: C-28 will service 106 
\V-20. T7 sets: C-SO. 00 sets; etc., etc. 



NEW CONTROL 
REPLACEMENT GUIDE 
ON REQUEST 


CLAROSTAT MFC. CO., INC. 

267 North 6th Street. Brooklyn. N. V. 

AD-A-SWITCH was originated by Clarostat 


hundreds of people being employed to 
bring it all about 

You are due for a disappointment; 
because, the next time, if you have a 
friend at one of the key stations of a 
large broadcasting net, you may step 
into the studio where all the noise 
originates, and you will find that here 
“bedlam reigns" silently. Everything is 
very prosaic, and at the most there are 
only tliree or four people in the studio, 
speaking in moderately low voices. 
Where, then, is all the noise corning 
from? 

If you look closer, yon will see a 
long table with about ten phonograph 
turntables; one operator sits in front 
of them. The turntables are all rotat¬ 
ing. The operator merely depresses a 
push-button, w'hich brings the phono¬ 
graph pickup down on a precise spot 
of a certain phonograph record when 
the cue is given. Tliis one phonograph 
record may give the exact reproduction 
of the automobile crash. Depressing 
the next button, the pickup descends 
upon tlie spot which unloosens pistol 
shots. The next will give a marvelous 
reproduction of a roaring ci*owd, ^lean- 
while, the operator who pushes the but¬ 
tons does nothing but wear a pair of 
phones and listen to the output of the 
phonograph discs. You see, all the 
pieces have been recorded from actual 
crashes, actual crowds, actual shots, 
etc. AVheu required, an impresario 
simply orders whatever “noises" he 
wants; this is much simpler, much less 
costly, and the noises can be used at 
any time later on. This new scheme 
has been developed into perfection by the 
C’amden, X. .T., plant of the Radio Cor¬ 
poration of America, and is now in use. 

The ease with which the sound effects 
can be injected into the program by this 
tmqhod is just one more example of the 
remarkable development of broadcasting 
in the past few years. 



The new Broadcast Noise Robot creates any¬ 
thing from the roar of 10,000 baseball fans 
to the crash of two automobiles. 


RADIO BY 
DUN & 

BRADSTREET 

W HEN Dun & 
Brad street— 
now joined 

together—say something about auy in¬ 
dustry, you listen respectfully; and now 
it appears that we have actually turned 
the corner, even in radio, and that the 
big, bad wolf, “Depression,” is now 
really a thing of the past. So listen 
carefully, and see what Dun & Brad- 
street liaA'c to say officially about your 
industry: 

“Oi‘ders are being received in such vol¬ 
ume that manufacturers now arc behind 
in their deliveries, despite increased 
operating schedules, and retailers are 
pressing for shipments as their old 
stocks have been cleared and consumer 
demand is forging ahead from week to 
week." 

“The future of the radio industry 
seems brighter than it has been in sev¬ 
eral years, as prices have increased, 
stocks have been cleaned of anti<iuatod 
models, budgets have been adjusted, and 
many evil trade practices have been 
eliminated." 

“Since .Tune, there has been an unusu¬ 
ally strong upturn in the demand for 
radios in most parts of the country," the 
survey continues, “the ixoorost sliowiiig 
being made by the South and some see- 
tii>ns of the Northwest. "With many 
manufaeturers of popiilar-pricexl sets, or¬ 
ders are now running ahead of produc¬ 
tion, with retailers placing fresh com¬ 
mitments, as soon as the delivery of 
fcrmi'r ones has been made, "With the 
increase in the prices of sets and the 
sliift of demand to the better-grade 
units, value of output has increased from 
CO to 85 per cent, in comparison with the 
record for the nine months of 1932, while 
unit volume is higher by 15 to 45^/," 
“While the strongest demand con¬ 
tinues decidedly in favor of units priced 
at $15 to $50. during the last sixty days 
more interest has been displayed in the 
small console sets falling within the 
price range of $30 to $70. Short-wave 
sets are increasing in popularity, as lis¬ 
teners are interested in timing in on 
foreign programs." 

As far as bankruptcies are concerned, 
things are looking up too. Conditions 
are getting so good these days that, 
while we had three and one-half million 
dollars of bankruptcies in 1930, we have 
only a paltry $2,641,250 in 1933. The 
following table by Dun & Bradstreet 
makes this more evident. 


MAN U l-'A C T U HERS 


Year 

Number 

T.iabilities 

1930 

40 

.*,400,00 

1931 

1.5 

4.088,44.5,00 

1933 

33 


1933* 

17 

3.641,250,00 


WHOLES.VT.KRS .VN1> RKTA1T.KK.< 


Year 

Number 

TJaliililies 

1930 

217 

$3,0', 1,392,00 

1931 

160 

4,979,359.00 

1933 

170 

1,978,678.00 

1933* 

80 

1,175,266,00 


•January to August, inclusive. 
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The NX 
UNIVERSAL 
RECTOX INSTRUMENT 

Ideal for use in Test Sets , . . 


H ere is an instrument that 
measures practically every 
electrical quantity needed in the 
diagnosis of receiving set ills. 

The instrument, self-con¬ 
tained, has these ranges: 

0-1 milliampere, d-c. (resis¬ 
tance 100 ohms) 

0-1 milliampere, a-c. (resis¬ 
tance 5000 ohms) 

0-100 millivolts, d-c. (resis¬ 
tance 100 ohms) 

0-5 v.,a-c.(resistance 5000ohms) 
The following additional 
ranges can be obtained by the 
use of accessories which are 
furnished separately: 
0-1-5-10-50-100-200-500-1000 
volts, d-c. 

W^stinghouse 

Quality workmanship guarantees 
every estinghouse product 


O-1O-5O-1OO-2OO-5OO-1O0O 
volts, a-c. 

0-1000-10,000-100,000 ohms 
0-5-10-50-100-500 milliam- 
peres, d-c. 

0-5-10-50-100 milliamperes, a-c. 
0-1-5-10-50 amperes, d-c. 

The instrument, mounted in 
a case, with all the necessary 
switches, resistances, and shunts 
to give the desired ranges, makes 
an ideal test set. 

A new catalog, 43-341, just 
completed, describes and lists 
the new WX Universal Rectox 
Instrument and all resistors and 
shunts, and includes connection 
diagrams. Send the coupon or 
a post card for your copy. 



SEND FOR CATALOG 

Westinxhouse Electric & Manufacturing Co. 
Dept. Ill, Room 2«N—East Pittsburirh, Pa. 
Gentlemen; Please send me a copy of Catalog 
43*341. 

Name . 

Addrea .T 79717 

City . State .RC 12-33 


Be sure fo furn fo page 374 of fhis issue and read abouf the new 1933 OFFICIAL 
AUTO-RADiO SERVICE MANUAL which is now published. 


RADIO 

TYPEWRITERS 

O NCE upon a 
time, you 
used to 

send out-of-town messages by the dot- 
and-dash method, as practiced by West¬ 
ern Union. Last year, the great and 
powerful American Telephone & Tele¬ 
graph Company perfected their "Tele¬ 
type’* machines, which they rent to you. 
Owning the wire system themselves, 
they rent you the Teletype machine, 
which is nothing hut a typewriter, to 
which a telegraphic transmitter has 
been attached, and a similar machine is 
placed in your Chicago office for the 
paltry sum of $1.20 for 3 minutes and 
40<^ for each additional minute. A New 
York merchant can now send all the 
messages he wants to his Chicago office, 
day after day. He couldn’t afford to do 
that by sending straight messages by 
Western Union or Postal Telegraph. 

Not to bo outdone in this line of en¬ 
deavor, and to make the operation still 
cheaper, a number of radio enthusiasts 
have been working on tlie radio type¬ 
writer for years. 

Clyde Fitch, well known to readers of 
K.VDio-CitArr, and inventor of the Tropa- 
dyne radio circuit, has been active in 
the development of radio typewriters; 
and last month Radio Industries started 
manufacturing them in a Binghamton, 
N. Y. plant. 

The chief outlet at the present time 
is the U. S. Army and Navy. It is ex¬ 
pected that large factories, brokers, etc., 
will use the radio typewriter presently. 

Mr. Fitch rec(*ntly demonstrated it in 
New York, where it was operated be¬ 
tween uptown and downtown offices on 
5 meters, and worked to a charm. It 
seems to be foolproof with the exception 
of one old bugaboo—and that is static. 
Old Man Static, when he gets going, is 
liable to print some letters that were 
not intended originally; hut, unless the 
static is exceedingly bad, it doesn’t 
make much difference, because you can 
easily spot the incorrect letters. Any¬ 
how, even ordinary wire telegrams con¬ 
tain misspellings traceable not to static 
but to clerical mistakes. 

? 



The new Radio Typewriter now ready for the 
market. News and static are equally enjoyed 
by it. 


TRUMAN RADIOS 

are 

CUSTOM BUILT 
Broadcast, Shortwave and 
Auto Radios 

Write for dealers prices 

TRUMAN RADIO SHOP 

7443 Stewart Ave., Chicago, Ill. 


WANTED! 


Jobbert--Mail Order Houses and Representatives 
in all Territories 

TWO FAST MOVERS 



Free Edge Cone and Voice And—Field Coils for all 
I Coil Assemblies Dynamic Speakers 

We also Manufacturo Various Types of 
Magnetic Speakers 

' We can supply and Remedy Your Sneaker Needs, 
Sf^cakcr Mftrs, Since 1931 

I LEOTONE RADIO CO., 63 Dey St..NewYork,N.Y. 
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0mvi Your 
Vopivs of the 

snvnE 

TKC iixirAL 
KliLLliiTIA 

Because of the widespread interest m 
the SHUKE TECHNICAL BULIl - 
TIN and the nuniernus requests for 
back issues . . _ the following back 
issues are available now at 

€• 

per copy. 

No. 1 Condenser vs, Two-Button Mi¬ 
crophones. 

2 Field Problems in Microphone 
Placement, Part 1—Broadcast¬ 
ing, 

3^41* 2 Field Problems in Microphone 
Placement. Part 2—Public Ad¬ 
dress Systems. 

3^0* I Mixing Circuit Design Data. 

^5 The Microphone—An Electric 
Ear. Noise Measurements^— 
Binaural Transmission. 

The SHURE TECHNICAL BULLF- 
TIN . L . a monthly publication of 
the Shure Brothers Company, 215 W^. 

Huron St., Chicago, microphone mak- 
ers , . . contains AUTHORITATIVE 
AND USEFUL INFORMATION on 
microphones, microphone placement, 
design data on associated speech-input 
circuits, new applications of micro¬ 
phones for industrial and research 
purposes, and similar technical phases 
of broadcast and sound engineering. 

Copies of the SHURE TECHNICAL 
BULLETIN may be had without 
charge by broadcasting, public-address 
and recording engineers simply b> 
sending in your request on your com¬ 
pany’s letterhead. 

Subscriptions accepted from amateurs, 
radio service men, and others at the 
nominal fee of 50c per year. 


SUPER P.A. SYSTEM 

(foil filmed from paffe o38) 

\\)To employiMl, and the latter units were 
siqianiti’d to give “iierapectivc” to the musk*. 
Individual mirropiiones were us<m 1 for nu h of 
the uuiidilier systems for picking up the yokes 
of the ehorus and singers. These artists per- 
foriiUMl in a sound proof room and wen* not 
seen hy tlm andieiico: the results of their ef¬ 
forts depemh'd entirely upon the sound sys¬ 
tem. 

In addition to the voices projected over the 
auditoriuiii, orgnii musii' and a earillon were 
nsiHl, these instruments were located 

at some distance from the .\rmory. specially 
hnlaticed teleidioiie lines tlMihim<*d to li>,00U 
c>elesj Were used to euny the organ and liell 
mnsie. 'I'o avoiil distortion in the piekup 
from the carillon, n micro[dioiie located in a 
sound tiiiiDel at the bnsc of the hell tower 
w as useil. 

The Reproducers 

To cover tlu' entire nndllde freqiienry spee* 
trum, three hanks of speakers, with a total 
of 20 Mpvoker uttflu irerc unal! Tlicsc wore 
classed as follows: 

tai I'or reproduction nf tlu* low frequencies 
from Iti to -00 cycles, two speakers tone for 
oiwh ampliner sysl«*m). eacli weigliing 300 
Ihs. amf horiny f’oiics 20 in. in dimnrtrr, were 
mounted at the top of tin* “temple,” some 00 
or 70 feet above the lloor of the aiuiitoiium. 
«)ne of these siieakers is shown in Fig. IL 
Tho size of tile cone and vol<-p eoil used in 
the speaker can be clearly 8c<*n from the 
photograidi, Fig. t‘. by e<unparing the sizi* 
of the liaml ami petnil pointing to it. 

(b) For reprodnetion of tlie !iil<hlle.register 

fne«inencies from l.^iO to eycles. lo 

, speaker units were (*mployed. l-'ive of tliesc 
I nnUs were nse<l for I lie mlihlle “register” of 
raeli of the two ainidiller systems. These 
speakers were immnted between the bnsS*iiote 
units, as 'jIiowh in l*'ig. I>. 

(c) For reproduet Inn of the Idgh frequen¬ 
cies from ey<les to the limit of audi¬ 

bility. t Approximately “o.oim ey<de8!i JS tmlts 
were employeil. Some of these lilgli-regjsler 
units were of the nmgnetie type, while others 
eontained crystal units. ‘I'wo of these spenk* 
ers are shown in Fig. F. 




To be sure of having these valu¬ 
able issues send for them now. 
Use the coupon below. 


SHURE BROTHERS COMPANY 
213 W, Huron Street, Chicago, lU. 

G Please send me postpaid the following 
back issues of the SHURE TECHNI- 
CAL BULLETIN: 

^ _ No I No, 3 

No 2 No. 4 

1 am enclosing No. 5 

_ c (in stamps) (in cash). 

Q Please enter my subscription for one 
year. I am enclosing 50c G m stamps 
G in cash G money order. 

Name ___ 

Address -- 

CiVy and State __ 

RC12 


Fig. E 

Two of the high-frequency speakers in use. 



Fig. F 

Back of baffle; one-half of the speakers. 


Oiic-hulf of the speaker installation, show¬ 
ing the temporary wiring, may be seen in 
Fig. E'. This shows tlie back of the baflle 
hnurd, which, on llie front, was painted to 
n present the “temple" shown in EMgs. A aud 
I), from which all of tiie sounds wore pro¬ 
jected. 

The Amplifier Systems 

To give an idea of the connections from 
mhuoplione system to the hank of reproducer 
units, a block layout has been drawn. This 
Is sliown iu Fig. 1, and represents onc-hulf 
of the cuiiipletc installation. Tlie sounds were 
picked up in tin* mlcr<q)hone : ntiiplilied in the 
single stage pr(**amplilier ; mlxe<l with other 
souml effects in the mixer units: amplified in 
the two stage pre-amplitier ; attenuated or a< - 
cerituatcd in tin* master gain control; ampli¬ 
fied in the main voltage am[>liticr ; distributed 
to three se|«irnte power ami>litiers for tlu* 
low, middle, ami high registers. resp'‘<-tively. 
and project<*d ilirough tlte speaker units pre¬ 
viously di’serihcd, 

(Courtesy is extended to Mr. T. F. Itlnd- 
wortb, i’rosblent, and Mr. \V. C. Itlalsoll, 
Flilef Engineer, lUndwo'rth, Ino., who gave 
the writer every possible assistance in the 
preparation of this arth-le.— Author) 

This article will l>e <ompl.eted in a Subse¬ 
quent issue of KADio-CR.\rr, 


INTERNATIONAL 
RADIO REVIEW 

(f'ontinurd from ptif/e 330) 

extent in quartz, tourmaline and sodium ehlo- 
rifle crystals. 

Fleetricnl <Ioiible refraction Is a seemulary 
effect in which the light Is influenced Imll- 
reuly by the electrical field, through a dleler- 
tric. The .static* flehl dlrcefs tin* molecules of 
the crystal, according to the field strength, 
increasing or devrensing the nngle of rota¬ 
tion In tlte p<darized piano, i»r(qM>rtionntely. 
Ir was fouml that such an cff«*ct was confined 
to entde <-rystals which <4Uild, in turn, he 
divided Into two groiii»s; tin* regular nuk- 
s.*lt type and tlie eeeentric group. In which 
the final solution of the problem Was found, 
namely the ziiw sulphide crystal. 

l-‘or experimental purposes a small plate of 
ci.vsfal was mt and tiled. The dimensions 
were about 3 x .3 X ‘j-ln. tln<-k. The crystal 
plate was then mounted la'tween two brass 
springs and the potent Ini applied via these 
c'oiitacts. See Fig. 11 and It; also Fig. It, 
'I'he crystal assi-mhly was then placed between 
two crosse<l \i<-ol prisms, and mounted In the 
television receiver, using a Xipkow sen tilling 
disc. The frsults filled, within practical 
limits, all the requirements of the ideal light 
modulator. 'I’hese modulators are being sold 
commerciall.v in Europe. 


A NOVEL A.V.C. SCHEME 

A i;ib’FN*r ivsiie of N\'iitt:i.i:ss Woai.u. I.on- 
dou, KngliiTid. etuitaitied nu I'Xphimitioti 
of a 'j.V'Jteni for ohtainiiig flu* plate and grid 
potentials for an .\.V.r. unit from the voltage 
dr<qi ill tho speaker field coil, hy connectiiig 
this coil in tlie negati\p lead to the clr- 

eiiit. 

'i'liis is a plan that might often be ndoptecl 
when installing In an existing receiver 

of the siipeiheterodyne type: it is not siiii- 
ahle for “straight" sets for tiie reason that 
a Mifiiei<«tiHy high signal voltage is not avail- 
alite on the plati- »d‘ the detector for signals 
on the higll-freqlietiey end of tile scale. 

The e'jsetitials of ilu> c<»ntrol «yst<'m are 
shown iu Fig. 3. Ity using this system the 
eorreet Voltages will Im* applied to the A.V.F. 
tub'-: tile p1al>‘ will lie positive with respect 
t-i tin* cathode and tin* grid will be negative 
b.v an amount dep^riding on tlie position of 
tile slider on tlie o,|-illeg, poteiitionieier. This 
slider is provid.-d so that the w'orking volt- 
nge of the* A.^■.*', grid may h«- s<*t at a valii'* 
wliieh gives the eorre<t amoiint of delay<*d 
action. 33ils position is easily found hy tun¬ 
ing in a w(*ak signal and then moving the 
slider gradually from positive to negative un¬ 
til a point is rcaehed w'here the signal begins 
to ileerease in volume. 

Tile aclnal voltage across the speaker field 
coil is unimportant; Gtt volts will give re¬ 
sults. but a higher voltage is desirable. 
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INFORMATION BUREAU 

(Vontinuva from page .3r»r») 

Quarts platos aiv rmployod for controlling 
the frc(Hu*iH‘y nf Uie beating osrillator, thus 
insuring the correct frtviuon<y for satisfactory 
operation nu<U‘r all coiulitions and without 
attention on the part of the operator. Two 
oscillators are provided, and the one re«|uired 
is soleettd by the op<'*‘ail"n of tlie same eon- 
troi that seh'cts the proper tuned circuits. 

Under some operating eoiulitions the high 
degree of fre^jueney stability and freedom 
from attention on the part of the operator 
provide<l by the quartz plates may not be re¬ 
quired. The l-.\ re»*elver has tb<‘refore b<‘i*n 
designed so that In sucli cases a tuning unit 
may be used in plaeo <»f the quartz plut«s. 
These are plug in tuned eireuiis w!i<»se con¬ 
stants are much rntne stable than are those 
of ordinary tuue<I cir< uits. 'Phe mil is wound 
on an l^olaiiiite form, and the adjustable 
eoudeiiscr lias a theiniostatic metal plate to 
reduce variations due to teiuperatiiri* elmiiges. 
The units are mounted in moisture proof 
aluminum cans to avoid changes in the oscil¬ 
lator frequency causi*^! by changes In humid¬ 
ity. 

Automatic gain control, widely used with 
present-day broadcast receivers, is even luon* 
important with airplane reieivers. since in 
addition to the usual fading duo to variation 
in the transmission path, there is a large 
change in signal strength due to the travel 
of the plane. With the system employed in 
the 12A r.'ceiver there is a barely indieeahle 
change in audio output with a variation Iii 
signal input of lO.uoo to 1. Kven with this 
wide range in automatic control, however, a 
certain amount of mniiunl cmitrol Is de.8ir- 
able. An input in excess of half a volt is too 
great to be properly handled by the automatii- 
control, and since voltages of this magnllmle 
may be appli.Ml when the plane is flying close 
to the transmitter, a manual control is pro¬ 
vided near the operator's position, where it 
may be adjusted as required, I'uder normal 
conditions no adjustment is necessary iluring 
fllglit. A Variable level control, also, is pro*- 
vldcd to allow the operator to adjust the 
headset volume to a comfortable value. 

The power required for the heaters of the 
vacuum tubes is ;j .2 amperes at J2 volts, A 
ballast lamp in the heater supply circuit pro¬ 
vides adequate regulation for apidie<l v^dtages 
from 11.5 to Veils. When the quartz 

plates are (>|u|doyed for frequenev <‘onti'ol an 
additional intermittent drain of‘ 2.4 amperes 
IS required at the same voltage. For the 
jdales und scre<-ns some 40 lullliaaipores is re. 
qidred at 2 *m> volt.s, which is furnish.-d l.v the 
small dynamotor operattMi from the battery. 

An Input of one microvolt at the antenna 
gives an oiitjHit of over twelve milliwatts, 
whieh is more than sutlieiciit for hea<lphone 
reeejdlon. Such high s.msitivity is not re¬ 
quired for normal operation, hut it innures 
a sufjiricnt rr.vfrre of ampdflvnfion to f/jcr 
rvvvption under ab»onnnf roadt*. I 
tiona. The outstanding porfonnanee of this 
rceiuver, together with its simplhitv of op. 
oral Ion. .should ho of e.msi.lerahle value In iii- 
< reasing the reliability* of aviation communi¬ 
cation. 

This Information regarding the W. !•: 12.\ 
receiver was furnished by tlic IJell Telephone i 
Lahoratmies, ine. 


DON'T FORGET- 

to look for the article in the next 
issue describing the construction and 
uses of the radio "growler." While 
the principles involved are well known, 
the uses are novel and extremely use¬ 
ful. No Service Man or experimenter 
should be without one. And even more 
interesting is the fact that all the parts 
can be retrieved from the junk-box. 


NATIONAL UNION RADIO TUBES 
CHOSEN BY SERVICE EXPERTS 



Thousands 
Acclaim 
Free Offers- 
Quality 


Far more than the free shop equipment, 
set analyzers, tube testers, service manuals, 
technical data and service merchandising 
aids is responsible for the nationwide ac¬ 
claim given National Union tubes by lead¬ 
ing service experts. 

National Union tubes are more profitable 
because they are 10c. higher in list price, 
engineered and made to the highest stand¬ 
ards of laboratory precision. Service men 
I know that when they install National 
Union tubes they are establishing customer 
I will by giving more than money’s 

worth. 

If you haven’t taken advantage of the free 
meters, manuals and data given with Na- 
I tional Union tube purchases—get details 
at once. 


National Union is the service man’s tube 
ht'C -best by all tests. Thousands are prof¬ 


iting—why not you? Send coupon now— 
equipment offers subject to withdrawal 
without notice! 

SERVICE EXPERTS SAY 

.\ofe: These are escert>ts from unsolicited letters 
rccewed by Xatioual i'nton, 

". . . find your liil.e the wry best on llie market. 

. . , have testv<l National Fnioii lubes which h.vc 
hoeii in use for three years and found them 
perfect’* 

"... I am full fledge National Union tube tlealer 
and proud of it." 

. . pleased with the idea of hi.jher list jYrice 
and jour sales methods.** 

. , found .Valional Union tubes have sI.mmI up 
With all tests an<l requirements as advertised.’* 

py'FPAf about profit possibilities in Led* 
«rer Ultra Violet Lamp installations. 
New. A money maker. 


I National Union Radio Corporation of N. Y. 
I 400 Madison Ave.. New York, N. Y. 

I Ger«leni«*n: Tell me liow 1 can take ad- 
I \Htitano of jour ctiuipment offers. 
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TRAINING 


Home j^tudy witli Jt.T.A.—plus 
lifetliue iitL-iiilK.-rHliliii' hi mUt 
larcr. |ii>wtrfiil asMix-intion of 
radio service men—hriiiCs yi u. 
up to date cm all Mi[iri<\eJiieiile 
III radio tclevi'*ion houixI cn- 
ffiticeriiiff, and keriw you HiiicmB 
tite K- it nrmey*riiaker'< in thLo 
expandinfc lield. Unless ycA i jvr 
tills liiKh-tMM' fl«ii.iHiif train- 

inK you will liiid it hard to Ket < 
of the poorly paid ."tinkcrer " class. 

New-Type Set Analyzer Included 

As part of R.T.A. training you Bet this ui»-to-tUe- 
Miiniite Set Aiinlj'ier and Trouble Sliooler. After ■ 
few easy lesvoiiii you are ready to ii ir ll fni ihi i-iiTliat i 

I loney-tnaUiiiB, competing aiili iJ-l t Uiic rs" wHi.I 

fear With this wcHidcrfiil pipie of eu id n n lit li^i-kr-l 

hy RTA /)ro/’f asii fiiJ lirii-lg >)Oi Min-l liil\e I 

fear or Wiirry over tue f-itnre. L\<-r thniiKh there 
should never W n new radio set roiistrtieted—or put 
another improveinent in radio made—there are eiiotiKh 

sets now in service that ncdl frequent .. to h-<« 

sure you bo<k 1 money aa an accepted Rjidio-tecl!ii|i iui|. 

Start Money-Making Quickly 

R.T.A Trainini is rspecinlly designed—and gocn you by one ol 
-lie oiitslandiiig ■•mlirrsiif railMi <echeilug> la be world—Uigt- 
y >u II in i|j pr-;! . le end uf ru )i i fbirt/v 11 Is niil eri■ ,-t> ibetii i 

But |irkrllr»l d iw ii i ea^iih wiirk 'L.i Hnlos > u lam-T ■ h i O'■ 

In U-JS II iienne lelj la llie sli |His)t|»|e iioe lUi - J.I.. 

>our atari n.wnrd si.iea-t Wrni a( i,.e f. | Jl d, I ib mIn* 

R. r.A. iniliiing. Ttie (*tiij|Hiii tn-lijw I i aura tAt'l^—nlel uig 
OQCa that nuiy opoti up a new, depressiuii-pruot futurv lur }uu 


MAIL COUPON NOW/ 


I RADIO TRAINING A&$'N. OF AMERICA, 
t 4S13 Ravenswood Av., Dep*t. RCA* 12. Chlcaco. III. 

* pend me nil the FAf'TS alMiiit Il.T..\. iiri>rpeei(innt trninii 
I tfiaelhi-r with iiiritrfniition sb-.iit tlie Dpie^rlUhirii-a rsieMliE 
H-T A. Ksdiplrrhiiiriatis tods}. 


I 

I .-\A.MC,. 

I Ar>T>RKSS. 


Ketv LYNCH 

RESISTOMETER 

FREE 

with ft Hendipahs 



The New LYXCTI Resisfometer, tlie haiitlicst 
sen fro unit evor dovi-ed, can now lie had KHMh. 
with IjVXt’ir Uaiidivaks. This h the n i-t ii >i n- 
liT • i>'l prartlciil ■'^n-ieo packa'-'o ovit utTonii. 

N<i\\— 11 ) a JitTt—vo)! (vn moisuro :MOiirato!\ 
tlii- nsi tiiiii- Ml :ii to ri piaer—with 

tl.j. t.iu IA\< It K« "isti.niLti'r. 

\n}- \ il'i If i>1iUiii|ii] lit ll;-; hai.l, eiin.lona 
til 11^ limil |. IS. 1,1,1 III n \( ll 11,11 il)ik. 

FI ll 1 1.1 iiill)!ik coi,f jins ten assurled One nr 
Iwii \\ itt ]£ -i.t ns of tht Mi-t1 T'-i- . 

('i!i,.lil!-ti- Ih fi-ti riii-ti-r .Dll four Xu. 1; 
llin ■■ Xi> " ,in-I - IP- No J Il.ii 1 ]..ikf^ t- 
]>r: I IS .,i„l Ser\ i, ,-ni tn (I.Nf 1 Tiri 
**:j.5n) X iiiT f .,.f $12.60 Net. 

Free Dcseripttvc Folder 
Vpon Request 


IIHQH mANVFACTUniNG CO^ Ir. 
31 Viter Simt, Mca Varl, N.T. 


SHORT WAVES 

{Coi\tinned from page u40) 

Intor platn nnd prid coils, selected by panp- 
switch sections Swo and SwG. 

All three of these tiineil eirenits are tuned 
hy till' pimp eiuidi'iisoi' Tl, ('2^ with luind- 
spread short-wave tuninp accomplished hy 
<*4. the oscillator verniiT rontlenser. Hecause 
of the relative broadness of the It.F. and 
hrst-tielector eirenits on sliort waves, nar¬ 
row hantls may he covered quite effieioiitly by 
simply shiftinp the oscillator tuninp; one set- 
tiiip of It.I’, ainl tirst-ileteetor eirenits heinp 
fully adequate for coverape of the *"», 31 or 
fiO meter broadcast bands, m* the four ama¬ 
teur bands. 

f'apaeities C27, C28, C20 and C30 are os¬ 
cillator Iow-fre<|neney pads, employed in the 
customary manui'r, to track tlic oscillator ex* 
ai-ily -ilk", kc. away from the ItJ'. aiul tirst- 
deteidor frequency. 

The Tubes 

As the functloninp of the 2A7 tube has 
been provionsly doseribod in RADio-t'RAi’r. 
there is no point in repeatinp this explanation 
here, except to point out that the oscillator 
;:rid leak, Rll, is used to proviile an addi¬ 
tional stahilizinp bias for tlie lirst-ileti'ctor 
by ble)‘dinp its return throupli tlie detector 
I lias rc-'-dstoi’, III 2. 

'I'ubes S3, S4 and So are type ."S l.F, nin- 
]ditiers coupled by I.F. transformers I FI, IF2, 
ll-'.i and IF4. These transformers are inter¬ 
est inp as they are the first air-tnned typos 
-jJi-iwinp really pood selectivity. This is en¬ 
tirely due to the use of a favorable LC ratio’, 
soinethiiip nt'pb't ted in pr(‘vious air-tuned I.F. 
tiansformors. Tlieir permanence of settinp, 
once alipned, Is independent of tempeiatnre 
and humidity, and also of the amount of vi¬ 
bration ci’couutcrcd in ocean iiinl domestic 
freiu'ht. They are tuned to -Id" hi-, and cni- 
pliiy litz coils of oxcollent Q (over TOO, t<i In' 
exat f). 

Tlie visual resonance indicator, or tuninp 
meter. Is connected in the plate return of all 
tliiee I.F. stapes. 

The second or power audio detector, S.7, is 
a oG tube used as a diode, since such applica¬ 
tion results in complete elimination of the 
distortion inherent in triode detectors. Its 
output is taken across (ho volinnc control Ul. 
to the grid of tlie TiG tirst audio stape, Slh 
Tapped into III) is the tuned circuit UG, LIG, 
014, which provblcs automatic tone euuipeu- 
sation at low vnlunies by attemiatiiip the mid¬ 
dle ropistcr, result inp in tlio desirable appar¬ 
ent boosting of high and low tones. 


S7 is an electron coupled 38 audio beat os¬ 
cillator, set to heterodyne all I.F. amidiii'T 
sipiials wdien swdtch 8wS is closed, thus per¬ 
mit tiiip O.U'. code reception, or the location 
of wi'iik phone or broaiicast stations by the 
Itcterodyno squeal. 

Tube SS is a 5(> iisc<l as a diode A.V.O., op¬ 
erating to bias the I.F. control grids. Its 
effect is seen in Ftp. 21 1. 

Switch Swb is n pliono-radio switch, allow- 
inp a i)lioiio;:rapli pickup to bo used with tlo' 
aiidio amplifier. It is at the ri'ar of thi- 
chassis, as is the head-pbone jack ,11. 

The power supply is eonventioiiai. except 
that the li.ved bias for tlie 2.\3 power output 
tubes iSiP and Sill is obtained by plai-iiip 
till' lilter choke MS. in the negative n-turii 
of thi' power supply; tin* current thi-miph 
it and voltage aci'oss it bclnp held constant 
liv the bleeder cinuit III 3, 1114, U15 a nil 
lilG. 

3'wenty-flve watts for excitation of the 
plant sjieakcr (ichl is (tbtaine<l by conni'ctiiip 
till' held directly across the high volt:i;:i' 
IMiwer snpiily. It is not used as a choke as 
insiifiii'ieiit power coiih] bi' obtained for it in 
this manner. 

The Results 

As to wliat siieli a design carefully I'X- 
eeuted will dll. Fig. 2 tells tlie story—si iisitiv- 
ity. select ivit.v, (i(h'lit.\\ power output aiul 
.\.V.C. tA, B, 0 and l>. respectively! far su¬ 
perior to anything heretofore obtaineii. in 
the writer’s laboratory in t’bieapo, located in 
a very noisy busiiu'ss district, showing in ad¬ 
dition very weak signals indeed, it is possible 
evi'ry day to tune in Roiiic, Baris, Ih-rlin, 
l.iiTidon aiul Mail rid at siieli terrific volunu' 
tloit it must be fnriu'd iiowu for enjoynient. 
Actually, the appan-nt increase in volnine 
iiver the best previously available sliort-wav<' 
receivers is about twenty to one. Broailcust 
ri'cepthm is just as good, relatively. 

(All available eireiiii data appears in I'ip. 1. 
If, at a ftiinre date, additional in fonua i i< >:i 
liernnn's available—fur iii'-’tance^ eireuir eiui- 
sianfs —it will ln' publislusl iii U.siuo-i’iiATr. 

'rirhnii-ol L’ditor} 


SHORT WAVES 

Read ‘’The Radio Month in Re¬ 
view," starting in this issue. Find 
out what is happening; learn of the 
new developments—and what they 
mean to you. 


1 

i 



FiQ. 2 


A set of inieresiing graphs. These show, re¬ 
spectively, in alphabetical order, the sensitiv¬ 
ity, selectivity, fidelity, and power output 
and A.V.C. characteristics of the latest S*M 
superheterodyne. 
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1934 SUPER HET. 

i,Co)\tii\\iC(i from page 354) 

fuimiition on the eonnoctlon of tuning meters 
that this Intrrestitij; <levire had to be in- 
eludisl. Ite sun* that this meter is bypassed 
to trronnd by means of the .1-nif., 40h \'. 
tubular eotideriser. 

(D) The 2A6 Second-Detector Tube. An- 
<dher new tulie t»f Improved eharacterlstics Is 
used ill the set. re>nltiu;r in better A.V.f. ae- 
tion and v'reaier ;;aii). 'riiis increase In ^ain, 
plus the iiujn-oved ettieieucy of the U.M alone, 
add to tln‘ over-all increase in sensitivity of 
the wliob* receiver. 

(E) Silent Tuning Switch, Instead of the lo- 
Cfll-distance switch nsetl in the ]'.i33 modid. a 
more interest in;; and u>efnl ti iek is incorpo- 
rateil. 'ITiis pertuiis the luiiiiitf of the desired 
siLMial in ab.soluie silence by iisiii;; the tuniim 
meter to establish the point of resonance and 
then "flip’' the swiieh ami presto the desired 
signal comes in without all the iioi>e and 
objeetionable back ground. T'his makes the 
Vlt ta-.Modern Super just the kind td a re- 
ceiviT tliat is wanted in the lioine—tre- 
inendon.s ^ain absolute selectivity Jiiid tlie 
iiiinimnni of mdse. 

(F) Nine Tuned Circuits. 'The .saim-method 
of ImmJ-pass input from tlie antenna wiili two 
tuned ilienits hefore the tirsi K.F. inhe is 
n.vetl. tints lulnimizin}: cro.ss-talk which is 
always very hard to avoid in hlgli gain U.F. 
ain]diiicrs. 


Brief Circuit Analysis 

’riiose not familiar with the circuit as Iir>t 
tleveloped Will be interested in the followin;: 
eiieiiit deseripti<m. 

All cxaminaiion of I'lg. 1 reveals that 8 
tubes are used in the new moilel. This is 
due to the put that lh«* useillator and tirst 
detector Hitu-lioTis are aceomi)li>.hc<l in the 
•JAT lube. Starling at the antenna, a band- 
pii'Js unit feeds the simuil to the tirst K.F. 
staL'e. The plate cirniit of tlie tirst K.F, 
tube is loadeil liy an K.l’. choke. This elioUc 
lesoiuites just below the ]»rua<Icast bntul. 
Fonpling between tli«* lir>t K.l*\ tube and the 
eon.ldnation oseillaior-imrdniator t:j.\ 7 i is via 
tlie small mica eoiidcnscr wiih a capacity of 
5ti iiimf. This particidiii’ rdrciiit combination 
tends to npia 1 i/.(^ the aiiiplilieatioii over the 
brosnbast bami as far as the manual tuning 
circuit is 4 oiicerned. 

t t.-cillalor tracking i.s ar'i'oniplishod by 
ineaii.s id' u serii's <d' paihlhig lamibjisers. If 
the ])rop(*r coil.s anil mica condensers are used 
there should lie no troiilde in lining up the 
oseillator tuning liiiuiis. Improper values in 
tlie padding circuits will give troubie, but it 
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Fig. 2 

Connection details of the type 2A7 tube. 



Fig. 5 

Terminal connections of the power transformer. 
Compare the points indicated, with the sche¬ 
matic circuit. Fig, 1. 


is the kind of trouble that can bo avoided If 
the eoiistructoT will be careful in his selection 
of parts and of Ids wiring job. 

The I.F. section of this receiver jirovidos 
the niajor portion of selectivity and aniplirica- 
tion ami is that iioitimi coiitrolleil by tlu- 
A.V.F, voltage from tin* sei*oiid-d<*tector. .\s 
th.‘ receiver is e<piip]M*d with .V.V.F., th«* sen¬ 
sitivity of the two stages varies with the 
signal strength. Tims, between stations the 
noise level .seems to come up and be disagree¬ 
able. .\s the set is tniicd to resonance wiili 
a signal, note how the set secii.s to ipdet 
down. TTiat is where the inning meter and 
I he ttiiii t tiininff su ilrh is so helpful, 

half-wave eoniieci ion is used in tlie soo- 
oinl detector stage so that the* full advantage 
of the available K.F. signal voltage ean be 
oldaiiied for auilio amplitieation and A.V.lb 
Voltaire. 

Improved resistaiicc-capaeity tillers are used 
to isolate the two 1 . 1 <\ amplitier tubes, thus 
resulting in greater stability. 

Construction 

The .set is not dillicull to eoiistrnet althoiigli 
there are eight tubes employed; simply use 
care In mounting and soldering all electrical 
ionliections. 

.\ cadmium plated steel elutssis can be pur¬ 
chased fully drilb'il and folded in aeeordancc 
with till* above speeitieatloiis, 

.Mount the soeki'ts. bimd-tnner coil, elec¬ 
trolytic cortdciisers. four gang tuning eoiiileti- 
s* r, ami tlit* power tratisfoiiner on lop of the 
chassis as shown in the photographs of the 
actual receiver. Flace all tube sliiebls in 
their respective sockets, ami after this is 
done, mount the I.F. Iransfoniiors. sure 

that the third I.F. transformer has its con¬ 
trol-grid lead riinTiing down throiigli the 
chassis so ns to connect to the collectors of * 
the second-detretor lube. .Mi other eoni- ' 
poneiits arc mounted under tin* chassi.s. Tlic 
two 1 riif. condensers are bolted to the chassis 
as well as tlie pns]i-])ii]l input .V.l'. trans¬ 
former am! the small tiller choke. The rest 
of the siiiiill 1 W. rcsi«;tors ami the small 
tidurliir comiciiscrs are Indd In plaee by the ' 
wiring: ibereforc. it is nect*.ssary to make 
good iuechsinic:il coinicctitnis l)«-forc sidderiiig 
these units In place. 


Wiring 


T so go*iMl wii''*- pool' wire and poor in.snla- 
tion sboubi be avoided if the best results are 
to be oliiaincd. .v N*». 1 I gauge wire is ideal . 
for the lilameiit circuits ami slioiild be well ' 
Insulated. 1 'hi* bahiiici* of the wiring can be ! 
done with a well insulated .\o. | s. Solder 
with a good hot iron ami clean all conned ions i 
will] alodiol. I 

Wire the tihiiiiont cireiiifs of all tubes tirst. 
twisting these leads together. 'I'heii wire the 
plate vidtage sii|ip]y, im'Iiidillg the reetiticr 
tube, elect lolyt Ic condensers, elmke and the 
socket u.sed for connectiolis to the speaker 
111 Id find the output I raiisfoniier. .\fter this 
is liiii>lied. complete all plate and plate-retnrn 
circuits to tiicir re.spective sockets and higli 
voltage supply tenninal.s. , 

The grid circuits are wired in last and dm- 
to tlie siniplitieaiion of the newer cii-etiit this 
is an ea-<y job. 'Phe |lower transfurmei' wir¬ 
ing difigram will be ton nil in Fig. .'J. 

Speaker Selection 


As the speaker tield is a portion of the 
idale supply tiller ciieniis. some limitaiioiis 
nnist he .«i>t 4111 tin* resi.stniiee of the speaker 
liebi used. 'I'lie circuit of tin* reieiver 1 ms 
been so de.signed Unit satisfactory operation 
can be (ditaiiied w’itb consideration vaiifiiioii 
in the resistance of tin* lield winiliiig witboiit 
ii|iseiting the voltages u.sed througliont the 
set. 


I ^o 


IIIU use a 


»fM*iiKer ueiii wiiii a resist;! 


less than iniM> ohm.s. or greater than j.-ii 
idim.s. The effective plate voltage with 
-5nh ohm spejiker tield will he just under 2i 
y.: sp<*aker fields of lSi>o and 1 Inu ohms a 
ideal to use with this set. If the field 1 
sistaiiee is drot»|n*d lielow 1000 ohms, the t 
tering action will be impaired and I ho apidl 
Voltage w'ill he too Iiigli. 

’The speaker must he snpiilled with an m 
put transformer to mateli tlie two pen tod 
in the output stage. 'I'lio transformer US( 
with the 47 type tubes of the original circii 
is fine for the 2A5 output tubes. 
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»ACCIRACY 



No. 550 Oscillator 


of this Hewiy Designed , 

OSCILLATOR / 

Is On Islanding/ 


is one of the serviceman’s most im¬ 
portant instruments. This signal 
generator furnishes a modulated 
signal of constant frequency for the 
alignment of all radios. It is used 
to align r.f. gang condensers, locate 
defective r.f. transformers, adjust i.f. 


transformers, check oscillator stage. 


compare gain in tubes and determine 
the sensitivity of a receiver. Range 
is 550-1600 broadcast and 110-540 in¬ 
termediates. No harmonics need be 
calculated by the user. Each frac¬ 
tional frequency is hand calibrated— 
actually typewritten on an individu¬ 
ally hand made chart. 


YOUR JOBBER CAN 
SUPPLY YOU 


. . . with the No, 550 Readrite Oscil- 
lator at the Dealer’s Net Price of 
only ^21.00. See him today. 

Readrite Meter Works 

86 College Ave, Bluffton, Ohio 


Send Coupon for Facts! 


READRITE METER WORKS 
86 College Ave. 

Bluffton, Ohio 

fb«nt)omeri: 

st'ii.I nift ciitalog on Readrite Oscillator Xo. C^50. aa 
«i‘ll .as folder Riving proofs of Readrite l.eaik'rshlp. 

Xame . 


Rtroot Address 


City .State 


1933 
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NEW AMAZING 

AERO 

INTERNATIONAL 
ALL WAVE 
11 TUBE 
SUPER 
De LUXE 



Here now! World 
Wide Reception. No 
pluK In cotiH. Auto¬ 
matic volume con¬ 
trol— lCKi*T ahleldlnK 
—new superphonlc 
tubes. Get ALL the 
programs — short 
wave and broadcast. 

Huy now at this re¬ 
markably low price. 

AERO WORLD WIDE 


Completely Assembled 
With 2 Matched Full 
Dynamic 
Speakers 

T«b.» *7^* 


>29 


75 



1-Tube 

‘S.95 


Short Wave 
Set ler Head- 
^IMM Opera.itn 

Hnjoy th« thrill of lisU'iniiK 
DIRECT <«i Bueno* Airee. 
l.<(>iidon. Berlin. Faria, ami 
other broadnistinK stationa 
thmuffhout the world, via 
SHORT WAVES. The 
AKRO WflUI.n WIDE 
RECEIVER seta 15 to 550 
inetvra. For the laat aeven 
year* thts little wonder aet 
haa been one of the btafteat 
sellers in the Short N\ ave 
Field. 


Comptete tine of radio sets and transmitting apparatus 
Write for FREE Catalogue 


CHARLES HOODWIN CO. 

4240 Lincoln Ave.» Dept. H*IS Chicago 

Please send your NEW 1933 FREE CATALOGUE, 

.Name. 


I 

I 

I Street. 
1 lown 


State.... 



THE HEHKXHAIILE’^ 


N>w Mod.l *0»,V 

TURK TKSTKIC 

Will Always Be Up-To-Date 

PRICE 
ONLY 

$ 


net to 
Ikealer** 
iin<l 

Service¬ 
men 

List $35 

The Dependable defies rompctiiion. -fanink* where 
..ther.- Whw olT. Certainly H n-fx c'e»y n‘W lubt-^ 

.if tiinn dlfforfUt lube f.\i-e^ .iH‘ Indii alvd on 

ihf ff« hfil Foil lift inure, if inoildt- f<»r lost- 

lilt; 50 more new type tubes. IVrpffUiilH iui'lii-d.»tf. 
tlif tifw Iioa.v Tuiif TesiiT ha- mam uOim lf.itau->. 
I'xfs lilk'b.inmllty iv.\r-nm.d nuuliiK cui! mrlfi — 
Tfsts all Uihf'* tmin* mtui.iffly .md -< iriiiilli all} — 
quicker and easier—Onb two xfbdnr -winlw- to 
ailiij-l. Hsh -hurt le-lfr, iimlilfd WKket- Iik ludliiiT 
larjif and -mall T-iirmi*: >ii»kff-. I'lint liyht imlbaior, 
Ka- tf-t, sei nnd plalf for all ro<-Htb r-. liiu* 
ailMi'diifnt, llithf, cnmii.ift. If.iilivreiU* 

i.iD.viiiy <a-r. Fomidfie Kiicx-k-Down Kil with 
iii'.t ructions $14.75. 


New Model I«1 MI I-TITESTKU 
Voltmeter-— Ohmmeter^M illiammeter 
Indmlfs 1’rlplf UanK«‘ <hiiimiftfr. *;4 2 mil¬ 

lion ohm-, (omidftf -oil -i untulmd : Foiu-Uaii»:o 
VnHiiiftir. »i-J.'iO Toii toll- at H'liu t)hi|i< 
nor volt: ami Trlplf Kaimo '1 illl.iinmetfr. 
•J’n-T.'iU miH. .Viitomatb Sflcctnr Swliili 1>’- 
.Vr-i*n\al tyiM- .Meur-Fltifly En hod Fam l—To-t 
PiiKl.- lit. hy 8% In. Iiy 4 In. f'ase. 

$20 m*l to dealor- ami -inlifmin—!.l-t $:{7 TiO 
.VImi Available In KmHk-Huwn Kit Furni $15 not 


Send for free data sheets. Dept. RC 


RADIO CITY PRODUCTS CO. 

48 WEST BROADWAY NEW YORK, N. Y, 





Testing 

After the sot has been completely wired an<l 
checked, ailjiist the I.l\ transformers to 17r» 
kc. by means of an oscillator. After this is 
done, connect the set to an antenna and a«l- 
jnst the oseiilator pudfllni; coadcnseis for 
niii xiiiiiiiii sfoisitivity ov<‘r the broatlcast bainl. 

riic adjusiinent of the oscillator paibllnir 
units is tile most important tliinj? to tlo and 
il iiiiKt in* tlone ri;;bt, 

A new typo dial was used by the author 
SI that the lifrlit from the tuiiiiij; meter wonbl 
illiiininatc the traiispnceiit scab* of tlH‘ tun- 
in;: dial and concentrate all controls in the 
coll tor of the receiver. 

The spocitications for the small bracket, 
holding the manual volume eontrol nionntod 
in frinit of the 'iAO s<*con<l director, will be 
fouinl in Fli:. :**. Mounting this control in 
this nuinner shortens leails and makes for 
^neater circuit stability. The tuning meter 
is moiintcfl to tin* einl plate of the tnriin;; 
confloiiser by means <»f the two small metal 
lirackets nml soldered lietwcen the meter 
tlniiL'os anfl the metal liracktds. 

If phono;;rapli pickup is tlosired. folbiw the 
circuit flin;rram of Kl;:. 4. Note that a Step 
lip transformer is sjhm ilicfl and that a -Hfi 
vdini pioknp is used so that ample voliiino 
will he obtained from records. Mount the 
plioiioirrapli piekiip matcliin;; t caiisf*irnier 
near tbe pickup if possible. V rwitch can bo 
iiiclndi'd on tlie riNii* of tin* chassis to chancre 
over from i-iidio to plioiio;;rapli rceeiition. 

With I he few small extra items and the 
chancres in the circuit projicrly nuidc. tlie 
owner of the ritra-Modeni Super will have a 
receiver that will he hard to heat for all 
^ rmiiul jierformaiice. 

Revised Parts List 

f ►iu‘ four min;: tnnin;; condenser n<5.i iiinif.. 
j type fiiMd. Gl. f’*J. i'-': <*4; 

1 t>iie e<»ndcTiscr. mica. T.''di ininf.. t.vpe N<*. ibEbi. 
t*s : 

One condenser, mica, oH mmf.. No. <i<i;!fi, < n : 

I Three condensers, mica, ‘J-Mi mmf.. No. 

I i ll. ruii. FIJI: 

One condenser, mica, .Odd nif.. No. t 1*7 : 

j One triiiinier condenser No. 1*S'':J. <*ln; 

One comlciisev. 1 mf., t.^•I^e OKlOO, Od : type 
t.'KHMi. <14: 

Nine Acratest cartri<li'e cvimleii-er-;. .l-nif.. 
V,. No. r,d:;7. r.’» (*<;. f7, <‘ii. < i:i. 
<14. oir., <M<;. i ll : 

One Airalost carlridjre eoiidcn^er. .1-inf.. 4n<' 
V,. No. .*(*4d. <‘l 7 ; 

(‘ti<» .\<-ratest cartrid>:e condenser, .iroiaf.. l‘iH 
V., No. l>' ’.o. 01 s: 

One .\cratest cartridm* <‘on<lenser. .<»l-mf.. 4'*n 
V., No. r.iui. <’111; 

One Acratest ... !<• lof.. 

ir» V.. .No. diU-’i. <‘i:!: 

'Pwo Ai-ratest ele«troly<ic coiideTCO'rs. s mf., 
riHii peak V.. No, <*1.“.. <*!<;: 

One .\cratest kit <d hand-pa-is and defetor- 
twcillatOT coils. No. LI, LI. LF.. I.o. 

Ld ; 

One .\cratest 1M\ choke. No. l^Ti. L^ : 

I 'riiree .\cratest 17." kc. transformers. No. I 

l.F.T. 1. i.K.T. 1. LK.T. ::: 
t>iie vohnilo contrtd with power switcli. t.vpe , 


One .\cratost resistor, W.iiOd ohms, l.-W,, 
type 3r>00, K2; 

One Acrnt<‘St resistor, .l.’-me;:.. .."-W.. type 

."siRl, Ui:;; 

One AiTatest resistor, r»,<Mlll ohms, .o-W.. type 

58G0. ia4; 

One Acratest resistor, 1(10 ohms. 1 \V,. type 

ois.-i, KLo. 

One potentiometer. .r>-meg.. without power 
swiicli, tyjie didii. U11 ; 

Three type aS tubes; 

Tw*o type lAa tubes; 

One type So tube; 

One type 1A7 tube; 

Oue type 2A0 tube. 




OPERATING NOTES 

{('onfiintrd from patfc l"li 

connection for ihis condenser. A .lumper 
>oldered io the cviiiden-;er can. and connected 
to ihc elnissis. li.vd this condition. .\lso this 
set wonbl siuldcnly cut v»lT. and come back 
with a baim if the chassis was tapped. Thi^ 
was finally fimnd to he tine to pt>or stdderin;: 
on ;ill three ;rrid caps; n ;rood litu iron soon 
clearetl this up. These points are illustrated 


<;i7r.. Kid; ! 

< Uit‘ KetU‘ratnI spi'cial cha-t-^i-:. No. 711'7 ; 

One Acratest ptvwer traiisftoincr. (.\p<* I."l7 ; 

IT : 

One .\crat<‘st choke. Jbi by.. 7-" iiia.. type l.Mb". 
fill : 

One mtary '<nnp swifcli. Si i 

Ont‘ Aerates! piisb-pnll Input t ninsforiner, 
type .■»s.‘;4, T1 : 

One .\eniiest tniilni: tlial, type 4d47. for large 
ctuidcnser shaft ; 

I'ive st'reen gritl clips : 

Kivt* Acratest tube sliiebls. tyttc 7172; 

< nie 4 pnuig s(»ek<*l, marketl Hi; 

'Two <» prong sockets, marked l.\.” : 

< hie ,*» prong soeket. marketl speaker; 

'ri'.ree d prong sofkets, mai'ked r»s ; ' 

<ine 7 prtuig socket, marketl l.\7 : 

(hie d prong .^tveket, markt‘tl l.\d ; 

< hie Keadriie t lining meter, type llh. (old ma. : | 

! (hit* .\blen sht»rt plug ant] cap. type om;'.< ; | 

.Six ft. ptiwer ctirtl anti plug; 

< hie anttaina-groiind strip; j 

I One Acratt'st rcsisttir, r»(KJ tdinis type ' 

■ oHlO. Kl : I 

Three Acr.itest rcsistti^rs, K.’d tdini-^ .e-W.. type 

.“i-sdu. !{.■>. K7. i:;i; 

'rw’o Acratc'^t resistttrs, in.(am tilniis l.-\V.. 

I type eSCdi. K4 : 

Thr <‘0 Acratest resistors, ,5-m<‘g., .r*-W., type 
TiSdO, ltd, its. Kll; 


ill I'ig. 4. 


BYPASS CONDENSERS IN SILVER-30 

Silver model ,'Ui (chnsslsl. an early 
screen-grid set. hatl nt» tletecttn' jdate vtdtagc. 
Ilt»wevt‘r. a elieck'Up of the deteettU' circiiii 
sliowetl ntdliiiig wrtmg. (apparmitly) sti the 
deteettvr tube was stispecfctl t»f internal shoit> 
in eontlition which caused the same elTect 
in otlitM' sets! hilt the tube worketi (.>,K. in 
aiiodim- st‘t. It was then noti<‘e<l that when 
the tube was taken out t»f the socket tli»*r»* 
was plate vtdtagt‘. 'Diis intlicated that tin* 
plate circuit was the <‘ause. So. with the 
set turneil on, tlit‘ ileteetor circuit was can‘* 
folly clu'ckcil ovir and the tronlde loeated 
in the entliode i-ireiiit. 'The Idas resist**!* is 
hyi»assed by two condensers (early iiPMlels), 
ami oiie of these liroke down, intermittently, 
which made it diffu’iilt to lin-ate the troiihl<», 
I Set‘ Fig. I.atm* models of this wd had 

a change in the h.vpa.ss eondenser wiring. 


.New data C<»neerning !■:. ITniiklin Sarrer’s 
'Treasure” tinder descriheil in the .Inly, iH.'k* 
is^ne of K.vimo-<'uaft. is contained in the 
November issue, page lt>4. Please report tio* 
results you have (ditaiiied. 
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STAGE TESTING 

* i'onthuicU Jront page :>4S) 

Four Test Systems 

'I'Imti* are four basic I r(ml>le shooting? pro- 
codui-es, nam<‘iy : (1) the set analysis, (2) 
the point-to-point voliajte tests, (.‘W the 
point-to-point resistance tests and finaily 
the direct staRe-hy-staKC elimination method. 
.MI four methods liav<‘ tlieir faults and K 004 I 
points. Modern cqui)uncnt has been deved* 
oped so that any one of tlicsc methods may 
bo used on the old and the most recent re¬ 
ceivers. In my opinion, the method most 
suited to the needs {*f the well •trained Ser¬ 
vice Man is the **direcl sta^e-hy-staj;e elimi¬ 
nation" method. Essentially, it is an exten¬ 
sion of the effect to ratter analysis and is 
practically nhsolost'ence proof. Uein^ direct, 
it eliminates useless stops—It tlicreforc is a 
time saver and a money producing procedure. 

If a receiver Is dead or has interfercine 
(mdse, squeals or distortion) it is natural to 
ask yoairs<df—“where in the receiver does this 
defect take placeV** Ilealiziiig that a receiver 
consists of U.K, amplifiers, mixers, oscUlutors. 
detectors, power amplifiers and control tubes 
in a stagi‘ after stage or clmin arrangement, 
the logical! procedure would l>e to isolate that 
stage whi(li breaks the chain. 

I'erliaps tlie oldest technique is to tap the 
grid of the seconcl-detccft>r (we will contiue 
ourselves to sut>ers. as they arc the most in* 
rolvrdt. A thntnp or squeal from the output 
roiild normally indiente a satisfactory audio 
system. l'ailiir<‘ to get this indi(‘ation would 
call f4»r nn A.F. fst. Some Service Men 
quickly jerk <n!t and return an .\.F. tube 
from its socket: a click should be heard. 
They do this in spite of the fact that they 
may break down the audio transformer: a 
better plan is to use a plate break-in adap¬ 
ter and headphone, listening in the audio 
Stages one after the other while touching the 
grid of the detector. .Xssuming that the .\.F. 
ainpllller and tlie .second*detect(»r are in order, 
the Service Man may prm*('e4l tcf open the 
grids of the I.F., mixer, oseiHator and U.F, 
tubes and listening for an output cliek. (Dis- 
connoi't 4|>ii4kly the ttq) cap connection or 
jerk out the tube.) Coing from (in output 
signal to no 4)utput naturally indicates a 
faulty stage at tin* last iest4‘(l. 

A mor4‘ m4)4lerii pr4i4C4lure. less likely t4» 
give incorrect in4li4‘athjiis and particularly 
valuable iu tracing <b>wn distortion, mak4*s 
use 4»f a v;iriabb*-fr<‘4jnrn4‘y-in4»4liilai4*4l servb-e 
os4‘JUator jin4l an output meter. In this ease 
tbe output iu<‘ter is coiin(Mte<l from plate to 
plate of tlu' 4uitput tiilM‘.s or plate to chassis 
of the output tube and the test signal ai»- 
plied to the control-gri4l of the se4‘4)nd-(b‘t4*c- 
tor. pt-rfect nudio syst4‘m will he evblent 
by an .\.F. S4nnid from the speaker ninl an 
output nnUor rcinling. Kaihir 4 ' Ut get any in- 
4ni'atiou de’iint4‘ly ib notes an A.I-\ syst 4 *m 4 le- 
feet. In tliis 4ase, the output in4licat<>r may 
be pifign-ssively conii< rt»*d to tbe pbitc-chassis 
of tin- 4b‘ti-4-t4ir; lirst .\.F. stages; et 4 -. If 
the oscilbitor output is limited, it may be 
no4essary to r4‘>ort to the plume-plate hivak* 
in a4bipt«T iiulii-ator. 

Oiusidor the .\.l\ syst4*m in good eondi- 
tbm. Set the sigiiiil geuerutor to the luier- 
niediale freqneiuy uml renirn tbe output imli- 
<*al4»r t4» till* output. I'rogfi'ssively <‘onue 4 ‘t 
tile signal gMUieiiilor to tbe grbl-ebavVis of tbe 
various !.!•'. stages and |(i<M‘ocd systematically 
to tbe I.F. ainpliii.T input. If tin* I.I\ stage 
is in or4b’r. yon will eontinuo to get an out¬ 
put rejuling \vbi 4 b will iiu reas,. in valu 4 ‘ as 
y4>n pno-ood to tbe next stage. In going ft^nu 
one stage to the next, if \on go frtaii “signal * 
to "no sign.il” nr to "no iiien-ase* in output 
.Voii viux Im rea.sonatdy sure that you bav.- 
fiassetl tbrongii tbe tlc/eitirc stage. .\s a 
further eln 4‘k, cotiiuMd tlu* signal geni^rator 
to the plate.clias>is of tb4* tutu* in que>.:tion. 
"Xu signal * will indieafi* a ib-feet in the 
04nipling i4> tin* stages tested uiul fotiinl o.K. 

Suppose wo tiinl the I.F. system intait. 
The next iiiijvg js to <-4inn4*it the signal gen- 
4*rator adjnst4*4l to intornu-iliate frequen4-y. to 
the first-4b’te4q4>r. If the mixer is working, 
you sliotibl -<till get an output reii4ling. X 4 *xt 
set the signal generator to the k 4 ‘. 

range. In tuning the signal generator to tlu* 
setting of the statl4m S4‘l4*eti4r dial, an 4mtput 
signal will Indicate an op4'rating 4>scillat<ir: 
and no signal—a defective oscillator, uf 


Would You 
Let a Plumber 
Operate ? 


TF you need an operation you hire a 
surgeon. Why not be as careful about 
your resistors? 


Electrad has specialized in resistors since 
radio began. Use Electrad Resistors for 
SAFETY and SURE RESULTS. 


TRUVOLT 

The Only 

RESISTOR 

of Its Type 

No other resistor com¬ 
bines so many advantages: 

1— Larger wire and pat¬ 
ented air-cooling mean 
long life. 

2— Double spiral wind¬ 
ing insures better elec¬ 
trical contact. 

5—Sliding Clips permit 
accurate voltage adjust¬ 
ments. 

4—1,000 volt insulation 
and fibre protective 
guard. 

All Standard Sizes 




1 0. WA T T 
RESISTORS 

That Stand Out 
From the Crowd 

Electrad 10-watters are 
unique for their electri¬ 
cal and mechanical fea¬ 
tures. Monel Metal con¬ 
tact bands and lugs resist 
oxidation and strains un¬ 
der firing. Vitreous 
enamel insulation does 
not absorb moisture. 

Rapid heat dissipation, 
long life and economical¬ 
ly priced. Only J5c each, 
list. 

T hree sizes—67 values 



VEST-POCKET 

VOLUME 

CONTROL 

GUIDE 

’/ft for FREE Copy 



IVrite Dept. RC~12 for 
FREE GENERAL CATA¬ 
LOG and VEST-POCKET 
VOLUME CONTROL 
GUIDE. 


ITS 'V&rloK New TTorK. N.Y. 

EUBCTRAD 



mobile public address system 


N 

E 

W 

FOR SOUND TRUCKS 

or semi-per mane tit installations 

Small, compact 6 volt battery operated outfit 
for use where line current not available (or 
with power pack can be used on A.C. line). 
Tremendous volume, exceptionally powerful. 

True tone or voice or music whether radio, 
phonograph or direct sound; mixer switch 
allows reproducing voice and music together. 

Comes complete with tubes, 2 twelve inch am¬ 
plifiers, matched dynamic cone speakers, 

”mike,*’ and 30 feet of microphone cord, pol¬ 
arized plugs, ready for immediate installation. 

Very moderate price. For specifications, 

price, all details 

Write for Bulletin B-79 

THE WEBSTER COMPANY 

3823 West Lake Street 1 

CHICAGO • 


World-WideTwoTubeShortWaveReceiver 



ord Tunes • 

from Iu 2iifi >ti>(i‘rs. 

fundirn .ids, * 

H)lle4' ni ri>liine<«. amntr 4 ir<( 

1111^:4”^ 4*..m|.liu. KIT (no ilrllll 

ttlUi clear InslnirtbuK lo bullil 

rnnarkuble 2 tiilie receiver.$. 

I>r.v cell or .\4! model. 

Send Sl.im. Ualjirite C.0.1>. Satis 

tioii Cuaruntced! 
u . .. .. Send for FREE Short Wave Catal 

Harrison Radio Co., Dept, m2, 142 Liberty St., |J.\ 
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SPRAYBERRY’S 

Training Gets More 
Jobs for Radio Men! 

co‘iie « .ttfiA. 

Th‘u”hJ^My ‘"r "t'"m 

ss'''sV!j.‘ur'.vr%Js?.”w"^^^^ 

^irVnnbS ‘ I? 

CompUu cour,e at a P”'* '"7 "" 
viceman can afford <o pay. 

Mail Coupon 

fi2‘'Brya'’nt sT.f n"w 7 W.«hiiul«». D C. 

Ci.tleman- VlfWe ™'\',,j™'■■f-llT"' 
?''i'':'Mt'M!'VuASl'-S^W R.\UIO SKR. 
VICK*‘ of :!S lessons. 

Name ..... 

Address ...*. 

CU7 .®‘“" - ■■■ ■ 



Hooks and lectures on the marvelon*^ accoiii* 
pli •'Imients of the Phi)ti»»t“lfOtric cell_ must 
inspire yon. but only l»y cxp«Tience \viih the 
actual device can you ^ret the hlCI-.l. of a 
PluUn-cell; only by ownin^r and working with 
the tcHils of l*iiot('>*olectricity (a complete kit) 
can this science hecotne a poweritil reality 
rather than the intriguing mystery that it 
must be to you now. 

^’cars of experience manufacturing Photo¬ 
cells and allied instruments have placed us 
in a iKisition to supply the most dependable 
aptiaratu> known, I'lie Kit we oiler con.si>ts 
of only the highest quality merchandise; a 
I’hoto-electric cell, amplifying tnlie. magnetic 
relay, condenser, resistors, socket; everything 
that is essential for the ideal unit, thouglt 
yrnir jiroblem is to conind illuminatioii. de¬ 
tect burglars, count articles in prcKlnctioii, 
guard machinery or accoiupHsli any of the 
iniinmerahle feats which arc practical for 
Photo-ccll control. 

Our price is an achievement in itself. 

^8.00 the complete kit. 

The Cl.4kiv Instrument Co. 

CAMDEN, N. J. 


TAUREX Meter Rectifier 

MADE FOR METERS 

fonverfs nu\ Pt. 'Illli,iiiii'r.-nr liUr> >eo ii(>c 
. \Ulti'- "1/1 -j hs. ).' •. ill Fully Guaranteed, 
i'fcr- III' II.III s^-'t 'li--irr» \iijh/«-r» ir«il fo 
iiii,ii\ olUr I iirii i BTl, li- ii t 1,1 ..■ri.:il 

AnaUzer In Oil. i-'.in. of U iiii - ■ri-tff. TAUREX 
vlll li. .1 IlMK-il |ti.||i, i.l uri: 111. l| .1 IMl-lpt of 
$;t tiliiik nr |i|i4|i-.i I ■-..I orli r fnl» anil 
IMV |i .l-nri lii hi lirl Hi'MinJftt rrllli liLigrams 
■jiii Ij, (rii!liii|i' 

Tito Taussig MASTERDtAL—Installed on yoUr 0 to 
1 t> f. Mlllliii iiitir vuIiIl' ii i to r< m) Siiteen 
At; ami lit N .Jiaim Uodltjino an 1 t ^i u lt> 
Ranges I'rli t2.?fi po-ttul 1 

Leo Taussig, 3245 37tfi St, Long Island City, N.Y. 


' coursp, tho oscillator may not be correctly 
padded, so you should turn the signal genera¬ 
tor through at Iciist 100 kc. From there you 
would apply an It.K. signal to the grbl input 
of the various U.F. stages until you reach the 
aerial and ground terminals. 

I The outstanding fact in this test is that 
in following tlirough the stages you will go 
from o signal to ito signul. For the .sake of 
i‘omi>leteuess you would isolate tin- defer! in 
the output or Input of llic stage under qiics- 
tioii. Ill srreeu grid tulM's. tlie grid-rhassis 
cc^nnectlon hs easily made. In the ease of 
tubes where the grid nh-ctrode is one of the 
prongs or In the ease of Ihe plate-ehassis con- 
iiertion, a simple 4-, o-, H-, atid 7-proiig wafer 
adapter having the prong connection e.vtcnded 
, by a tlexihle .strip will be needetl. 

Once the defective stage is Icwated, the 
^ St'rvict' .Man may follow any of the other three 
methods of stage analysis. 

For stage hy stage servicing there Is iiow 
nvailahle a comnicreial Instniiuent. the Trip¬ 
lett serviee oscillator illustrated in l•'ig. A, 
which ln<-orporat«‘s tlic iicrossary coinldiiation 
signal geiuM-utor and nnihliin lcr housed hi a 
convioiient carrying case ; the prhndpal dhiieii- 
sioiis are ItJi/;. x 4*1. .\ 7% In. and its weight 
is 10 Ihs.. with lijitteries. aeeessories and 
tube. Figure 1.\ is the eireiiit dhigrain of the 
oselllator ami Fig. Ill, the seheiimtic of the 
ulultimetcr. 

Referring to Fig. A we observe: 

1. A compartment for storing the accessories. 
This seetiou. loeated on tin- b'ft, includes: 

I ia> a lh*.\ilde shielded cable will) two insul¬ 
ated and shielded probes on one end and two 
insulated pin-jack plugs on tbe etlier, M'hese 
I are used for ciiinieeting the signal generator 
1 to nn>' stage -either permanently <pr by i»rob- 
i itlg. (b) Two long, tiexilde enrds. nlie fed. 
tile other bbiek. e:iel| having sharp, pointed 
proltes and iin Insulated pin jack plug,’ in 
T*wn output leads, one red and the other 
Idnek. each having insnlaied pin-jack |diigs. 
id I M'wo niiiver.<id elii>s with s|n‘cial s|M-ing 
: clasps to lit on any probe pidiit or pin-jaek 
plug, 'riiese clips allow qiiiek eoiineetion to 
the chassis or cap id sen-eii-grid type lubes. 
And tei two universal sorket prong eoniiee- 
tors wliieh til any lead ineniioiied above and 
slip onto any tub** prong. With the latter 
h.nr a<*ees.'-ories. the signal generator or the 
limititneier may be eoniiccted to any tube 
olcciroilc in the ehassis. 

I 2. The Signal Generator. 'Phis unit has two 
ranges which are (oiilrolb‘d l»y the l).IM».r. 
toggle svvitrh. Tbe l.b\ range times from Pai 
to liTl) ke. : its seeoinl baniionie extends tbe 
i frequency range to ,‘*111 ke. ’The broadea'^t 
I range iinliides ri4n to liioo ke. Ilelow the 
main tuning dial is the altennator wliieli 
' feeds the CN'lh and .MIN. jacks on the bdl. 
j Wlnni the <»seillalor cable N iiisrried into 
tiNlb and M.V. jacks, a siroiig niu oiii rollable 
signal is obtained wbieli is of parlieiilnr 
value for insensitive and oiit of line rec-eivers. 
'rite toggle on the right I raiisfoi iips Ihe niodn- 
lal)‘d signal geiiiMalor lo an niniiodnlated 
state. Ati nnmodiilaled oseillahn- Is iieei-s- 
sa ry to ealilirate the signal generator b.v beat¬ 
ing vvitli a broadea'-t signal b'd to I be iiijMit 
of n sensitive receiver, rsuall.v an iiimiodn- 
bited signal is insessary to get a sipieal. The 
oscillator must Im* so designed that freqiieiiey 
shift from the nmnodiihited to the iiiodtilai(‘d 
state is negligilde. .Nil iinmoihilated oscilla- 
im is extieinely valuable in aligning exactl.v 
at a given l.F. value. For example, to align 
an l.l'\ e.xjietly at I To kc.. adjust the iiiimodn- 
hite<l oselllator to beat with ;i Ton kc. bro.'id- 
easl e.xactly between tin- two squeals. With- 
mit disinrbitig the oseillalor. in-oeeed to /ilign 
the I.l-\ system, using as an indicator a iiiil- 
liamnn fei' In the plate eireiiii of the seeoinl- 
<li‘teet«ir, .\n nninodiilateil ONeillaloi- is also 
valuable in cliecUiiig inoiliilatioii linin. Tbe 
' liTial .'•witch on the sign;il generator is the 
t»l'l'-<»X loggb*: it is [prot»‘rted by an OX 
.-pring which prevenis elo'-itig the carrying 
ca?-v when the oscillator is tiirinMl on. 

3. The Battery Container. In the center is 
the liattiM-y eoiit.’iincr i having the «*seillator 
calibration curve cpMueiiled lo the tt»p.l Iloth 
tbe oseillalor and batleries are (Oielosed in 
lln'ir own, special nlb»y. .'•Iiielding b**.\. 

4. The Multimeter. tni Hie right is the iiiiil- 

timeter ineorporaiiiig :i iiiiilti-rangc I*.i‘. v«*U- 
tiieter. millianinieter. A.t'. Vidirneter. 

niilliamnn-ter. oliinmeter. and oniput meter. 
'J4ic basic instrumenL is an (I to oOO iniero- 


ampere, jewcl-boarlnp, D.C. morvlng-coll meter ; 
by means of a full-wave copper-oxide rertitier 
it is converted to an .\.F. devh-e. In either 
case the meter Is ,so “loatled” that it i.s basic¬ 
ally a 1-inii., .\.F. or li.F. scale. Uy incuns 
of a set of ninltipllers, the voltage ranges are 
0—lo, and (» 7o0 V. The lower 

toggle swileh is the l».r. to .V.H. change-over. 
Any range Is selectetl hy means of the main 
selector swileh. The ohintuidm* is a O—ITpiMl 
tunl t> l..% meg. device. 'I'he Instrimient is 
HO desigiiatetl that Ihe lower range is easily 
reatl 11 ]) to l.mio ohms and down to 1 ohm! 
'1‘lie high-range ohmiiieter rtsids distinctly 
from l.hnn tM-nieg. ami then in terms of 
.l!.V. .T-l-, l.t), and l.o megohms. i)n the 

left is tin* zero-adjustment knob. Tbe live 
reiiiainiiig positions on the main seleetPii’ pro- 
vldo t) tr.ti, 0—to. n—l.."i ina. and 

0- I.*!!) anti tt—lo nia. iiieasnn'ineiits. 'I’o 

the right of the nu'ter ai'e the onti>Ht jacks. 
Tilt' red lead wire Inserted In “4' chassis” is 
a lixed coniKM tioii. 'The black lead pings int»» 
the “ " jack for 1>.F. volts. aiiiiM-res, and re¬ 

sistance measnrenients. It is plugged into 
tin* seeond-from-tlie-top jack for A.i'. volts 
and current nnmsiiremeiits and the upper 
jm-k for output measurements, wbieli are in 
this inst rnnierit fiiffh. nu ttinm, ami /off. All 
I),r. and low-range ohm reaillngs are itn- 
firinted black on tin* meter scab*. All A.t\ 
scales are |■^*d. 'Plir- oliiiiiiieter readings are 
followed by red zeros vvliicb nnist he iiiehided 
in tin* reatliiigs when using tbe high oliinmeter 
range. 

This **pe!petiial” tester has inaii.v tleld.s of 
application. In addiilon lo its application in 
the fiiiidann‘nlal stage-by-stage elimination 
inethod it may be iisotl to : 

lii) 'Pest tubes. 'Phe signal generator Is 
eo!nn‘et**d to the |•^‘eeiv^‘I• input and the out¬ 
put nieier lo tin* plate-ehassis or voh-c coil 
of the receiver. Adjust the receiver pi about 
1 L*oo kc. find tune the signal genera|nr nniil 
tiiaxitiiiim delb*etion is obtfdncd. Adjust the 
signal geiieraior attenuator or the ontpiit 
range to give an output re;iditig alnait inid- 
seale. In the iii'^laiiee of A.V.t'. receivers, 
adjust the signal g<‘iierator to well below tin* 
“tiifeshold” seM-;it ivily, iTTie point where 
imrejised receiver input causes little output 
rise.) Kxehange tlu* receiver tiib*-s for new 
tubes known to be in good condition. .\ 
marked ri'<e in out put Indicates the need of a 
tn‘W tube. A.V.i’. tubes may In* sele* ted With 
tills Set-up. Ih'iaove the obi .\.V.i‘. IuIm-. Set 
the signal generalor to Tniiiimum oiiipiit and 
in--ert an tube to give iiiinimiim reduc¬ 

tion in output. Te-.! for tlireslmld aeiion. 
Cc-sv tube'! ill this .set will show tii» with 
creeping of the out pill indieaI ion. 

(li .\ligii IC.l*.. oscillator and A.F, t-ircnils. 

(e) Xeiilralize sets, 

(d» Mfike pointdo-]ioint reslstanee trouble 
shoot ing tests by ii.-ini; the obinmeter sertioii. 

le) .Make point-to-point volt.ige trouble 
shooting tests. 

if) Hoiiglily esi iiiiate soiisitivily and selec¬ 
tivity of reieivers. 

igi tTieek for shorted turns. Fsiiig the 
luillianinieier and a snilabh* .'•liiint. an 
n .T A. im'ter may he i-oii-t ruep-d wbieli if 
inserted iiiie the priinar.V' rireiiii «»f tbe iMiwei- 
t laMsforniers will indieale slioried tnrti.s. 

(In l>ep*rmine capacity, through the use of 
tin* A.l\ iiiillianiineler. 

(i) Equip n test laboratory, since the basic 
instnimeiiflimy lu* ns<*d in special laboratory 
testing circuits. 

(j) Ihiild tip a selective annlyzer, TTie de¬ 
tail-. of -.urh a svsieiii are eloarly indicated 
in ITg. 1!. Hy iiisoriing tin- niiilti-ineler leads 
to aiiv- two tip jjoUs. the cable and adapter 
illlo the receiver and the inbe in the selerlive 
annlyzer. ;iiiy voliagc beiw.'en any two elee- 
trodes in the reeriver ni;iy be ine:isnred. In¬ 
serting ilie multiineier lejoK into the twin tip 
jacks, eiirreiit in that lead is measured. Re¬ 
moving Ihe tube and turning olT the power 
switch of the iv'ceiver. the ]ioint-to-point n*- 
si'staine from the tube sockets may In- mea¬ 
sured. 

Radio ma nil fact itrers have standardized 
tubes by niiialM ring liie prongs tif 4-. o-, lb, 
and 7-proiig labi--.. as shown In 'raMe 1; the 
elect r«Mle eiiiiMeet ions are made to prongs 1. 
‘J, H.. etc., to T'e Hop eapi. This table slioiild 
ho used Willi Ihe selective analyz!*!* iiiiiil tin* 
system becomes seeotid iifiiare. 

TTiis sele<-tive fiiialyzer may be used to tost 
tnlu'S by tin* grid shift method. 
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TABLE I 

Base Connections of Vacuum Tubes 

The following tabic shows the lyiie of base 
aiKl the base coiinoctious of a selet Jeil list of 
rci’i-iving tubes. The following symbols arc 
u>e<l to in<lieatc the eonneetions; 

II- Heater, F—Filaim^nt. K—Oitliode. 

Cl—<iri«l, r—^INate. 1»—L)io<le lNal«*, 

When more iliaii one grhl is brought out to 
terminals the notation t;^. etc. is nseii, 

<1, is the grid nearest tlu‘ <atlhi(h‘ or lilainent 
aiul the numheriiig rims eonsemtively toward 
the plate. When the tnhe is a donhlo strm- 
tnre siudi as a double iriodi*. tlu‘ symbols (jiij, 
Ffj. ele,, are used to iiidleate wliieli eh-nieiits 
work logetlH-r. In the ea.se of diode ret t iib-rs^ 
llie symbols KOj. Ihij. ete,, are usod. In tie- 
case of co-planar or twin grids, the notation 
ilA and Liu is used. 
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AUTO RADIO 

{Continued from payv -‘Ml) 
nnd guiile pin on the socked and the plug. 
Trom the drawing yon will sre that this 
guiding slot and pin is always located he^ 
tween terminals and 7. Keep this in mind 
W'hen making eonneetions to either the sockid 
or the plug. T'he information given in Fig, h 
shoiihl make the connecting of the plug wires, 
uiul also tin* connecting <tf ilio chassis socket 
wires, easy to understand. On this drawing 
all the terminals are nntnhoreil and all the 
wiros coming to the terminals are specllicd 
Willi a color cod(‘. 

Keferring to Fig, 3, you will lind a general 
layout ot thi* whole radio set mounted into 
the eliassi'< hox. Th<‘ (diassis js slipped over 
the clia>six locating [dns. one of which is 
shown in om* comer of tlu‘ hox. The chassis 
hox packitig. part No. 8 (Fig. 10,\i made ef 
soft ruhber. is put ttii top of tlu' hox and the 
box itself js closed by usiiii: the chassis box 
cover, part -Vo. H (Fig. lUH), When tighten¬ 
ing down the chassis hox <-ov<‘r. the tube 
Bhields will <-omproas. bolding the whole chas¬ 
sis with parts tightly In the hox. On this 
drawing. I-ig. ri. the tnlie <aishion rubber 
rings. r*urt No. 2 (Fig. 11 A, are also shown 
mounted over the tubes within the tube 
Shields. Tlh‘se rings will provont the tubes 
from rattling and eoming loose in their soi'k- 
ets. Hy using siieh an assemlily in the cliassis 
box. tlie chassis will lx* securely mounted in 
the box and pr<*vciited fi'oiii shifting eitliei- 
horizontally or vertically: and by removing 
tln^ «'liassis box I'ovcr. the chassis c;ni be taken 
out of the box without going uiidor tile car 
to remove any screws wlibh miLdit liold the 
chassis in position. Tlie cliassis box cover 
with packimr will make the whole layout dust 
and water in-oof. 

\\ lieu makiug tlie <-liassis bo.v cover yon 
will he guided liy the drawing for part No. 3 
( I'ig. mill : the cover consists of No. Id 
gauge f.m;2i sliei^r steel, cadiulum plated or 
enaiueled. '1 he twelve )iob‘S for the screws 
are eoiiiiici'siiiik oil one side to provide a scat 
for the Ibit head screws. In Fig. you j 

will also sec the junctbui bo.v mounted to the 
chassis liox and the cable wires connected to f 
the clia.'v.^i.v. by means of I bo cable [ilug. 
{mcking. |>:irl No. 11 i Fig, lllli is n.^'d with 
the junction box; aguiu assuring a fight, dust, 
and datu[> proof scat. 'I'In* asscnildliig of the ' 
osi'illator and I.l-'. coil.s, can also be swu in 
Mg, as well as the location of the input 
tiaiisforiuer. which js mounted on the chassis I 
by me;ins of two s-.-pj self-tapping screws. The 
flexible condenser adjnsfing cable is hrouglif 
tliroiigli Hie hex and fastmied fo the liox hv 
the tightening nnt fitrnished with the remote | 

control miii, 'ihe (bxHde .>.1i:»ft cable is 
hrought around |lu‘ eomleii.scr whe<-l groove 
aiul fastened to tlie condenser wlevd hv the 
scr«‘W on the wheel itself, 'I'he assembly of 
the eondeii.stn' wheel with the tuning <-on- 
denser is shown in Fig. 12. The condenser 
might not he provided with the two holes 1 

%-in, apart as shown and should then he 

ilrlllefl to the diiuetisiens shown, 'I'hese two 
holes are re<|nired to J<uii the condenser ^ 

spring and spring eiip with tuning londens- 
ers. fine end of the s[»iiMg is slipped through 
the slot on the .spritig clip and the eirp is then 
In-oiight over the loiidetiser sliaft and knob, 
and the two lingers on the cup arc slipped 
through the two *^-in. holies and limit over 

on tlie inside of tlie timing <-oiideiiser; thus 
fastening the s|uing to the condenser. Tlie 
other eml of the spring is tlien placed on otic 
fitiger of the condenser wheel, the spring now 
being wound to come within these lingers on 
the wheel, and then the wheel is slippeil on 
condcii.scr shaft, 'rinniiig the wheel in the 
right hand direction will tighten the spring, 

'1 ho set screws on tlie wheel can now lx* 
lightened on the sliaft and the spring will 
have the ti-ndciicy to hold the conden.ser in 
an ofieii position, in thi.s open position, the 
flexible shaft tightening serew should point 
upward to make it easily accessible for tiglit- 
«*iiing piifposes. 

Fart No, .* (Fig, FI) shows the motor- 
generator hox and iMivcr, 'Phis box can ho 
used also when it i.s desired to inonnt the 
motor-generator in (ho rear of (he car floor. 
The iliineiisions shown on this ilrawing will 
fit one commercial make of motor-generator. 

On one side of the box you will see a 7/ld-jn. 
diaineter hole provided for a rnhher grommet 
and serving as a lead-in hole for the motor- 





HANDBOOK 

of Servicing facts 
and Short-cuts / 

Here’s a new free booklet every ser¬ 
vice man will find invaluable! Con¬ 
tains practical information and servic¬ 
ing tips that service men all over the 
country have sent to us. Shows how 
to solve many tough problems . . . 
saves you time and money! 

Mail the coupon today and get your 
copy. We’ll also put your name on 
the mailing list for Sylvania’s free 
monthly Service Bulletin. It gives 
additional service tips each month , , . 
and tells how' you can earn free tubes 
for your own suggestions! 

HYGRADE SYLVANIA 
CORPORATION 


FACTORIES 
Emporium, Pa, 
Si. Marys. Pa. 
Salem, Mass. 
Clifton, N. J. 



MAKERS OF 
Sylvan ia Tubes 
Hygrade Lamps 
Electronic Devices 



THE SET-TESTED RADIO TUBE 


\U 

Hygrade Sylvan ia Corporation 
500 Fifth Avenue, New York, N. Y. 

.Flease send me yoiir free liookict “Service 
Units and your free monthly Service Ilul 
letin. 
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MILES Announces the latest 

SOCKET j^IlKE 

(Patent Pending) 

In All the World Thereat iVo Mike Like This! 



MILES SOCKET MIKE (patent* pending) Wilt 
will)' (t) Al(\ J«lanil.»ril Uailto Ileeclxer; (2) Any Manil- 
aid l^r\\e^ Ainpllller wttU IPiilt-ln Speaker. 

MILES SOCKET MlKE AND SOCKET AMPLIFIER 
.IIh»II> intM u«*> 110 \uU A.C. lighting circuit 
MILES SOCKET MIKE and RADIO RECEIVER nr 
amplifier .ere c*|»er:ite»l ii- two M-paiate ine> 

an- ih 'lgni il t(i (line linn .il uhlely separate |)«int» ttithln 
u htlllillng lhil< enahlliig .VtHi tn MKak frum the biillonl 
thxM III I he tup tluor or ficiiii room to room wltlmui iiie 
use I‘I wires, 

Conta.t between Mtta: and AMPUFIKll «r RAl>TO 
HKiKlVCtt I' automat If all> eslahlivlied when >OU plug 
them ill al >uur regular servlte oiillet>. 

In^tatlallon is tirtually INSTANTANEOUS. Xo firing; 
Xo letoporarv line^; No Ume losi; No ml>takes; No in- 
jlattatlon eovis; No aiMitional efiulpiiieill neeUed. 

Details on Retjuest Dept. RC 

MILES SOCKET MIKE CO. 

244 West 23rd Street New York, N. Y. 


THE NEW 

SHALLCROSS 

A.C. UTILITY METER 


No. *89 



|q C, 4 P, 4 C/TY 

.0005 Mfd. to lO Mfd. 

n/NDi;CTytNCE 

I .5 Henry* to 1 0.000 
■ Henry* 

RESISTANCE 

y 25 ohm* to 5 megohm*. 
- A.C. voltage ranges 
0>t0*125-500.l000 

1000 ohms per volt. 


This instnimont is vory envy to iniild. The 
imptfi't.iiit p!ivi.< reiiiiiriil iiu- a l*inilliainiMi.- 
A.t'. (riitifiiT typ«‘) np(»T ami tin* SIIALL- 
fHUS.N Uisistor Kit Xu. 0^.'^ with imter staU*. 
Semi lie In stamps for Itiilletln 
deMriblng this useful test Instrument. 

[^HALLCROSS MfG.COMPAMY 

CUcbical hiihumaiti^ 
ufuiAcatUik 

700 MAC DAOC tOUUVAftO 

COLLINGOALt.PA. 


PRACTICAL 
RADIO ENGINEERING 

An opportunity for 
RADIO MEN to en^ 
large their scope of 
training. 

Whether elementary radio prln« 

< Iplo' or sHU.ineeil siilijeetic. sonml 
e:ith>n'. »r praelli.il radio engineering. 

Iti’A Invtltute-. |. itreif.ired to give you 
llie Instluelloii you need. 

RESIDENT SCHOOLS NEW YORK AND CHICAGO 

with uUMlern .'>l;mclarcl ecpilpment 
EXTENSION COURSES FOR HOME STUDY 
under eomeiileiit “nn olillgafton plan. 
Illuilraled Catalog on Jteuuest 

RCA INSTITUTES, INC. 

Dept. RT.12 

75 Varick Street, New York 
1154 Merchandise Mart, Chicago 



;ronora(or cablp. TUp rahlo coming from th«* 
radio set can lio Itrought thnuigh tit is grtmi* 
mot hole ami cfninootions mailo to tho motor- 
gonoiator Inside of the Uox. Four soiews are 
sliown with this hnx over which the motors 
generator can he sliitped and tiglitt'iiotl dow’ii 
With washers aiul nuts. The caldc shicl<l can 
also he giouiHled to fine of tliose screws. 
This hox. of course, is only a pntposed design 
and wliat(*vcr motor-generator or “15 * voltage 
supply you might use. the dimensions of the 
hox will have to he cluingcfl to suit. In many 
instances the moior-gcUerntor can he placetl 
hchiml the rear scat or In the tool hox. thus 
eliminating the inotor-gcncratfir hox <'ntiicly. 
The packing strips, parts n and in (Fig, 14i 
tan he gltu'd lf> the inot«ir-gencrator l»ox cover. 

t\mtinuc this article in the suhsiMpicnt Is* 
sue of K.\niO-Fu.\KT. in which the circuit cm- 
ploycfl in the instrument is given eiiiially <le* 
tailed consideration. Tart 11 also includes a 
complete Idst of Tarts. 


BEGINNER'S SET 

i I 'out iniit f! fEuh\ /off/c 

timing flials triu'k so that tin* same s»*ttiiig is 
shown «di hotli for any statifUi. Time in a 
liigh-frcfpiencv station mhic at ahout -liO to 
li.Ao meters.—/;f//(orI. You will linil that hy 
varying <'“» you can shift the iiosiii'iii of hest 
resiHiUse on tin* oseillal«n* dial civer a very 
wide range: adjust it until the fcaflings on 
hot It flials an* tlie salm*. Then tune in a sta¬ 
tion at the otln*r end of the dial aiiil adjust 
(’4 which will alsf* shift the reading. 

(.Strictly, the itidtietatico of I-’* should he 
eonsifleralily h’ss than that of h- for perfect 
tracking, hut a ch»se oinuigh approach may 
he liati to dctiifuistrale tin* thi'fuy with the 
two coils availahlc.i 

The Mixing Circuit 

The general stJitement fh’ superheterodyne 
tlicorv given in the hcginiicr's arti«h in tin* 
Sciitciiiher Issue of U.\i>io*Ti;.\rT. «ui pag«* l<h». 
soinnls atnl Is very simph*. hut tln*rc are tnaii.' 
special pnthlcnis invidved in the rcducti'«n of 
this ihcfirv Xi* a snmothly ftpmnting actual set 
and one ik the chief of tln-se lias always hi-en 
the mixing eireuit : or, as it nsetl to he called, 
the lirsl-tlctectfH-. 

In the earlier suiH*rln*terodynes it was .inst 
tiiat : tin* iiieoiiiiiiir K.V\ w;is fed tliningh a 
regular d<'l»*etor (’ireiiit and eliaiiged ini'* an 
audio fref|ueney wliieli wa'J tlicn inodulaicfl 
«int<i tin* hM-al-ifseillator fre.iueiicy ami ehansie.I 
into intermeiliatf* fref|Ueney. 'I he eoiipling 
hetweeii tin* U.F. ami o^eiHat.ir circuits was 
either hv cfiils imhiethe; nv hy eoudeii<ci‘s 
f-apaeitativf*. T.olh nf tlnsi* meihmls are 
open to sev«*ral ohjeetioiw: tir<t. the eonpling 
varies greatly with tin* fref|Ueuey : also, the 
tact that ratlmr close eoupUng is ref|uired 
nmk'*s the oscillator circuit “pull in*’ t<i tin* 
fre.nieiicy of tho other circuit raiher than 
f>peration at its own tuncfl fiM*<|Uciuy which, 
of cfuirse, causes the circuit to fail to oper- 

; Circuits of this type wore the host that 
<*ould he hail In those days. Win n tin* screen 
grill tube came along, the extra grid was iim 
nuMliatelv put to work to act as a coupling 
device in place of the coils ainl comh'iiserx. 
tme of the favorite circuits with such tul>i*< 
was tf» use llu* scrf*cu-grifl as tiie oscillator 
ydate whih* the regular plate was iisefl in the 
normal manner. The only ohjeelif>n t<» tliij' 

' was that the emitI'd-grirl had to he ii<ed both 
ffU* ,'in oscillator griil am! an It.F. tJrid whifli 
still caused trtuihle fnfin *‘piiHing in.*' 

, The IA6 

The next step wji<. naturally, to ileveh.p 

i a tithe flesiglied pulpfisely for sueh service, 
and the lAti is the alisw(*r. A n-fcreiiee l«t 
the ciniiit diagram. Fig. ‘JA. will show the 
e<aistrm*llon of tin* tube schematically. 1 h'*re 
are. as will he seen, a tihimeiit. live gruN. 

and a plate. The tirst grid is the oscillator 
e<mtrol-irrid. the second grid fiinetioiis as an 
oscillator plate. Tin* third and lifth grids 

are <*nnm*eted together inside the tube ami 
are ser«*'*ii-grirls. The fourth grid Is the U.F. 
eonilMd-grid for the regular plate. Thus it 
will he seen that there arc two sepaniti* grids 
for the etiiiirol of U.F. ainl o<eillator ami 
that they arc separated clectrleally hy one 


s-etlon of the screen*grid, which is grounded, 
as fnr a< U.F. is concerned, through con¬ 
denser t‘T. 

Therefore, the only connection, electrically, 
lioiween the oscillator and the U.F. sections 
is that the electron str<*siiii from the lilament 
to the plate must tlow through both the U.l*. 
and oscillator control-grids and is therefore 
controlled tor modulated > by both grids, 
which causes the uiixing action wit In at t 
coupling the circuits so closely tliat they pull 
together. 

The base connei-tions of this tube are shown 
in Fig. 215. 

Hints 

The circuit is so simple that there is no 
rea.son why It should not work ‘‘right off the 
bat. ’ lloAvev«*r. the elretilt is soniewhal more 
complicated than a straight U.l’. job ami lias 
a luuubor of adjustments which are dep<*mb'iif 
om* oil the othor and while a powirful signal 
will come through in spite of cnrisi«leral*h‘ 
misadjiisimeni. if you live in a iicighhorhood 
whero' powrfnl stations an* s<-aree it may Im* 
a mile dirtieiilt to get into adjustment. Jiml a 
iiuiuhcr of ways of cheeking the cirmiit will 
Ik* given 1 m*Io\V. 

Tin* lirst likely point of tnuihle is tin* 
erysial detector whiili may he on an ius<*ii-i 
live sitot. Mitving the win* alunit on the hui* 
of the crystal will n*>idt in s<*iaiehiui: and 
clicking noises in the i(lioin*>—wlu« h had 
belti-r be used f'U* the oiiLdiial adjusim<*nt. 
The eontaet lM*lvveen the erysial ami ihe wire 
must l»e as light as intssihb*. If it i< o)M*n. 
there will he a buzzing noise in Ihe pln.nt-s. 

If you simply <*an*l hriiig In a signal, it 
might he well to disioniieet the intenneillnIe 
transf.aim‘r ami T)Ul in Us ydaec ti*iuporanly 
an untum*<l U.F. transformer. SUuvt the 
plates of the oscillator tuning condenser and 
you will have an onlliiary U.l\ ein nit tuned 
hy ('2: which you may me for adjusting the 
eivstal d«*tector. 

Tin* oscillator may be checked hy attaclung 
a short piece of wire to the point marked 
“X” on the diagram tind connec ting the oile r 
end of this wire* to the antenna post o( your 
broadcast r'*<«*iver. If the oscillator is fiitic- 
liiUiing. von will hear a whist h* in the 
8lK*akc*r of tin* hicMidcast set wln*n the cwcilla- 
tor is ttiMi'cl past the- station lH*iug received. 

milliaiiimctcr. if available*, may Ik* phiec'd 
in the ‘15 plus’* line h*mling to the oscillator. 
If it is film Honing, shorting cuit the plal**s 
of the* o>eillalccr tuning c'cmdc*iis«*r will cause 
a change* in the reading of this iiu*te*r. 


I hie 

ihu* 
F 
rw. 
i h>i* 
I Hie* 


Parts List 

'l•e‘U*euit tliue*r feu' lioll nimf. e'lUllletlser, 
L4. L.-,; 

i:-e‘ire‘uit tuner feer .*5o0 iiimf. e eoieb nse*!. 

, 1.2 ; 

mmf. tuning (*e>tidense*rs, <'2. f:: ; 

.s.-i mliy. K.l*\ e’hoke. l.S ; 

ITTi ke. l.F. transformer. 1.'*,, FT: 

\v«» 2.%h mmf. mica eomh‘nse*rs. t’lh. I’l;: 

Un* .nOU mmf. mi<*a coiide*nse*r. Fti ; 
hn* o to oh mmf. mica variahlc triiMiuing 
comle*nse*r, Fo ; 

hie 2hh |o 2."»h mica vjiriahlc triminin-' • on 
eh’iiscr, (M ; 

hie* douhlc .l-iiif. paper e euideiis.*r. 2no \ 
FT, FJ<; 

>m* single' .1-mf. paper comh*nser. 2hn \ 

Lll ; 

)ue* 2.‘’e mf. 2o V. elee*trolytic e-omh*nse*r. t 1-; 
hu* ■g.'.hho ohm, '/j-watt res-istor. Ui ; 
hn* .“ih.hhh ohm, t^-watt r<*sistor, U2 ; 
hie* I.TO ohm. 'j-\v;itt resistor, lUI: 

>]ii> .MmI ohm voluiue control with switch 
attached. UI; 

hn* Ke»torit crystal <le*tcctor; 

»iie 1V |M* 0-5 t uIk*. ^* 1 ; 
hie* type* 1 .\ti tube, ^2; 

me 4-prong water socket for power plug; 


{ PLATE 


GftiD 

Nft.4- 



filament' 


R.F. CONTROL-GRID N® 4 
OSCeLLATOR / 

GttioS O 
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filament 


Fig. 2 

Detail* of the type 1A6 tube. 
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(>no 5-prong wafer socket for VI ; 

One U-proiig wafer socket for \’2 ; 

One open circuit jack with insulating bush¬ 
ing. .1 ; 

One Ant.-tird. binding post strip; 
tUui p4>wpr plug and 4-wire cable; 
oiu* Itcju-hargit li! V, storage <fll ; 

Tlu*ec 45 **IV’ batt<*ries; 

Two niutninutn panels. 4 x 7 x l/lt»-ln.; 

Two alnminiiDi 8ub-i>anels, 4 x s% x 1/lG-in.; 
One liakelite <Iet4‘4Mur mounting, \% x % J. 
Vi -in. or 3/10-in, 



SCHOOLBOYS’ SET 

/ro»i patjc 

i'erliaps the tirst thing to study, if you in- 
ti*n<l to make this set, is the wiring <liagrani 
shown in h'ig, 1, 

The set's main point is the tube which 
should he a type 30. This tube draws V4*ry 
llttb* current from the plate battery and only 
.00-anip. from the 2 storag<> cell. 

Tuning is done with a hoineniade coil, all 
the dimensions of whh h ar<* given in rig. 2. 
Winding this roil is very easy if you will fol¬ 
low the instrmdions given in the diagram, 
anchoring each end of the winding seiurrly 
atnl leaving plenty </f span* wire for the 4on- 
luutions and for the twisn-d taps, Ibaneni- 
h<‘r In hare tin- omis of tin* tap wires and 
take care not to cut or l>n*ak the loops as 
this would prevent the set fnmi operating. 

i’oticerning tlio taps; there are tw«> clips 
making contact with them and yon will tind 
that the smallest size “tost clips” are line for 
this purpose. 

What, yon may ask, is tlie object of these 
(•oil taps? They play an important part in 
the set's performance. The upper clip shown 
in I'ig, 1 is nse<l for varying the sele<*tivily 
of the tuning circuit by varying the extent 
wiiit-h the aerial is conple<l to tlie eoil. The 
lowrr this clip is plac(‘d on the «'oil. thi* 
sharper will be<-ome the timing, llowi-ver. if 
this is earrie<l too far, the volume of the 
music will be reduced. 

The Aerial Condenser 

You will note, that a further eontiol of 
the selettivity may be secured by adjusting 
fin; semi-variable condenser wliich is coune^t- 
ed bi-tween the aerial lead and the clip just 
nieuti(inc<l. 

Now for the second clip:—^^*ou will find 
this very useful because it enables y<iu to 
<hauge the amount of wire across the tuning 
conib-nser. This will permit you to fniic 
stations either <ni high \vavcb*ngths <»r behiw 
the usual broadcast wavelengths. 

Detector Action 

Mho detector tube bdlows the tuning <oll 
Mild «-ondenser. This tube coiiviTts tin* oscil¬ 
lating radio wav«*s into ’Nme-way” pulsations 
wliiili can effect the phones. 

We will n<»t liotlier with this process just 
now. hilt rememlier that in the i»late lireuii 
of the tube tlu-re Is still railio freMuency «ur- 
rent tlowiug, and wc make use of this to in¬ 
crease the strength of the music. This radio 
fretiuemy current is passed hack from the 
**I>late“ to the **grld’* of the tube, by a prociss 
known as n*gi‘in*ration. 

This regem*ration is a very important part 
of the Set. Without it, you wouhl not lie aldi* 



Fig. 3 

A suggested arrangement of the parts. 


to hear the small stations, so take care to 
make up the small revolving coll mounted on 
the rod within the larger eoil, very carefully. 
It Is this coil that emihles the radio fre¬ 
quency current flowing through it to be fed 
back iuto the tuning coil. 

The regeneration coil (rotating coil) which 
is fully illustrated in Fig. 2, is arranged to 
Kwing inside the tuning coll, at one cml. as 
shown. The <legree of fee<lhack or the re¬ 
generation Is controlled by the position of 
this swinging coil. You will soon find the 
position that gives the maximum effect, for 
at one point tin* sot will prMbnN* a s<im*al. 
allowing that the tube is os<*illating. 

This oscillating or squealing pidnt is of in» 
use and the <d>ject is to reiluce the regein*ra- 
tion by slightly swinging back the coil until 
the S4|in*a] stoi»s. The most sensitive position 
<if the regeneration coil is just beyond the 
oscillation point. 

Having ma<h* up the coil, you should study 
the diagrams shown in Figs. 1 and 3, to s<*e 
how the parts are titted into the cigar box. 
Wln*n they have l)ceii mount<*d, you <-an then 
uinlertake the very simple task of wiring the 
parts together. M'ighten the screws very si*- 
ciir4*ly after twisting the wir<* umler tin- 
screw ln-a<I, ainl it Is la-st to mark each wire 
fin the diagram with a colored pencil as soon 
a.** if is insert«*(l so tliat you will be sure to 
iin-lmk* all the wires. 

Operating the Set 

When the wires have all been tightly fas- 
ti'iied in place, you can coune<t the batteries. 
M'he positiv<.- terminals in Fig. 1 markcfl 
' plus" are often red, while the negative ter¬ 
minals arc sometime indicated with a hla<k 
cfilor. 

'I'ho set will work very well on an indofir 
a<*rial wire of about 40 ft. but stronger sig¬ 
nals will he heard If a longer outdoor aerial 
is us<-d. 

*rhis information Is reprinted, with changes 
fo liicorpfirate .\merlean parts, from an arti¬ 
cle in A.M.vrKi'K Wirklkss. 


STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
CIRCULATION. ETC., REQUIRED BY THE ACT 
OF MARCH 3, 1933, 

Ilf U;i(llt»-Criift. |Mil>il.>ti<<l luontltly al .Mt. .MorrU. 111., 
Iiir Of-teber 1, 1933. 

s<an- »f New York ) 

County of Niiv York ( 

lleforr me, a .Votarj’ Puinir In ani] for the st.ile 
an<l f-oiinty uforesabl. |)er^onall.v ainuanU Irvlta; S. 
Manlifliner, who, havlni; tiein duly .«\vorn aetorillni; to 
law. t|epo>e.«j and says that lie Is ilie l»ij'»lne<.«s niuiiurter 
of llie Uitdio-Crart ami that the following Is. to the 

best of Ills khoivIrtlfO- and belief, a tnu> >taternent fif 
tlio ounerdilp. inanaKeiiient (and if u dally paper, the 
ein oltitlon I. etc., of the nforeMibl piildb atioii for the 
d.ite >li<iwn In the alane rapt bin. reouired by the Net 
(if .Man'll 3. l!i33, eniliodied In >e<'tloii 337, Postal 

and ltei;ulati(tn!i. to wit; 

1. That the name! and addre«'es of the putdbher. 
editor. iiianaKitiR edlior. ami liii'ineS'i inanat'erx ate: 
rublblier. Continental l•llblieallonx^ Iiir., 4u4 North 
Wc'ley .We., Mt. Mon is. 111.; Kdlior. HiJiio Oerndi.iek. 
ti.s t*.irk Plai e. New York. N, Y.; .ManakluK Kdibir, 
c. Waller l•alnlor, hS 1‘ark l*laco. New York. N. Y.; 

llu^llle>.>i Muriarter. Irvlhjj S. .Manheiiner, 9S 1‘ark Place, 
New York. N. Y. 

3. That the owner l.s; (If owned by a rorimration. 
It- name and address nni-t be staled and al-o hu¬ 
ll w-d lately thereunder the naineS and addre-'e-; of -toek* 
leilders tiwiilnk or holding one per rent or more of total 
liinouiit of .-t«K'k. If not owned by a eor|iorat Ion, the 
names and addresses of the Indbbliial owner- tnii-t he 
ybeii If owiMd by a firm, eompany, or other unln- 
eortxirated emiei-m. b-: n.ime and addre-*!. as well as 

tlio-r of each imlhidiial rnetiibi-r. mu't lx* pbeti.) 

Colli fnentui Pnblleutloiis. Ine.. 4ti4 North We.<lev A\e., 
.Mt. Morris, III.; IIuro <;< rn-iiai k, !>.*- P.irk l*hHe. .NVw 
York, N. Y. ; I. S. .Maiibeliiier, 98 Park Plate, New* 
York, N. Y. 

3. That the known limidholders. morlKakef-s, and 
other «-eeiMlty Iwblers owniiik nr hubllnf! I per (eni or 
more of total amoiint of toirid-, morlKase-. or other 
f(«'iirltb"! are: (If there are nolle, -o stale.) None. 

1. Thai the two p.irartruph-! next above. kIvIiik the 
name- of tlie owners, stockholder-, and wiurlty ludders. 
if any. <(»nlain not only the ll-t of slui kliolders and 
security iioldcrs as they ap|H-ar Upon the biM»k- of the 
eompany but iil.-o. In ea-es where the -bK-kludder or 
scrurlly holder aptM*ars upon llie )>ook- (d the e<iiiip.iny 
a- tiii-tce or In any other tldm iary relation, the name 
of ihe per-on or corporation for wlnuii -uch tio-tee Is 
adinc. Is kben; al’so that the -aid two i>arakraiili>! lon- 
tnln stateuieiils eiiihr:icliiR affiant's full knowledge and 
belief as to the ein unistnnrps and iimdltlons under 
which shK-kliolders and seiurlty holder- who do not 
aiiiH-ar upon the b<M>k- of the (-(imii.niv as (tii-lee-. hold 
st(Mk and M-iurlties in a capacity other than that (d a 
bona tide owner; and this atliatil ha- im ri*.i-on to believe 
that aii.v Ollier per.son, as-iK-lalIon. or cotporatlon li.is 
any hitere-t dlred or Indirect In Die «ald -tixk. bond-. 
«r other sediillies tlian a- -o -iat(*d b> lilin. 

I. S M.\NIIK1ME11. 
r»ii-lne— -Maiianer. 

Sworn to and subscribed before me this 24lli day of 
October, 1933. 

.M.M'ltlCK COYNE. 

Notary Public. 

(.My eommlsslori expires .Mar. 30. 1934.) 



TESTER No. 1177 

T his finer tester is built for a life¬ 
time of service. It has every fea¬ 
ture you need to diagnose and remedy 
set troubles. Test tubes while operat¬ 
ing in the set socket. Tests set circuits 
and aligns tuning condensers. Fulfills 
I every testing requirement in the home 
' or in the shop. Contains a direct 
I reading Ohmmeter, Output meter, 
A.C.-D,C, Voltmeter and Milliam- 
' meter. Meter is in size. 


Precision Built 

The single meter, when used as either an 
I A.C, or D,C. Voltmeter has 1000 ohms re¬ 
sistance per volt. Voltage readings are 
15-150-750. The D.C. milliampere read¬ 
ings are 1,5-15-150. The A.C milliampere 
readings are 15-150. The direct reading 
Ohmmeter, with the easy reading scale, has 
red and black figures which make possible 
[ accurate readings from 3 megohms down 
to 1 ohm. All readings are controlled by 
a selector switch. Point to point continuity 
tests are made with this part of the instru¬ 
ment, The meter is also used for indicat¬ 
ing output when set is connected with the 
oscillator for aligning condensers and 
measuring gain in tube values. 

A switch on the oscillator permits its use 
for generating either a stabilized modu¬ 
lated or unmodulated signal of constant 
level. Extremely accurate scale divisions 
cover fractional frequencies on the indi¬ 
vidually hand made chart from 110 to 

1600 KC 

Your Jobber Gan Supply You 


Net price to dealer in oak case ^26.67 



Send Coupon for Facts! 

I Triplett Electrical Instrument Co. | 

I 21 Main St., | 

I BiufTton, Ohio j 

I Gentlemen: I 

1 Send me literature on Triplett No. 1177 I 
I Perpetual Tester. . 


Name _____ _ 

Street Address 

City ^— - State 


radio-craft fo 


DECEMBER. 


t933 


369 

































—®— 
Midget Electrolytic 
Replacements 



FOR POPULAR AC-DC 
MIDGETS 
CROSLEY 
INTERNATIONAL 
CADET 

GENERAL ELECTRIC 

and many others 
Same sizes as original units 
Famous Tobe quality 

Write for catalog E-1233 listing the 
complete line of Tobe replacement 
condensers* 

TOBE DEUTSCHMANN 
CORPORATION 

Condenser Division 

CANTON MASSACHUSETTS 



$12,95 

, romplflo wltli four roils 

Verified Worldwide Reception 

COillDlftrly Sflf Pov\<rra T.arr-l T>|)e »*-43 an<l 
TiiLc' I 'l iUMI mh-HT' 

I'roviHion for lleaditlioiit^H iiiiil Speaker 

CompU'fe K'lt of ln)|iro\r<l I'rizr wlnnrr part':. Ideiiti- 
(:il wHh those iKe*! in ho|lt-ui> ni'Mlel;.. liirlu^linK 
lutrilu n*. liookuii. v\lie rahliiH, 4 ruil^. .$l0.55 

As^-Iiihlfl wired, levied and cnriused in beautIfiil. 
rrackle tltilsh raldnet, liingeri rover ready lu pinx 

inOi yi)ur line.$12 95 

Kit of HCA or Arriuriis tubes to rnatrli..3,’75 
ItMinh U't roll for •■uvirini; fnun 2lK> to .'.otl lutrs. 0,90 

220 A-C. or I>.C .Xilitidor. |,75 

Send for full Partieuiars 
AI..\X R.tllTO COKl*. 

83R CORTLANDT STREET NEW YORK CITY 



HIGH-FREQUENCY LOUD 
SPEAKER 

l, precision-built (I.vnamie 
i.i It til rover audio band fnun 
t-iii4 til 12.lino (\rles. Siie(iiill.v 
I. 1 Jill-1 horn IncUidril with unit. 
Iv-if I for wide-raiure reprodiir- 
flui fan Ijp used with large h<irti 
or rone speakers and filter listed 

List $25.00 

Snerlal high and low- 
I)a>«s filter uitli coup* 
ling traiufoniier> for 
aniiililier Dulpiit. Ca>t 
alum I DU in rase and 
coupling transformer. 

List $25.00 

Write Deet, 

RC-12 for Data 


RACON ELECTRIC CO., Inc. 

52 Eoit 19th Street, New York, N. Y. 


A 5-UNIT TESTER 

(Continued from poifc 337) 

The chart in Fii;. 1. shows at a Glance the 
IiitorroniUMtntI fiiiiriions of this rntho t*»sttT. 
A 1 >’-\rs(trval ty|M' iiu^tor servos as tln‘ *’lu*art“ 
of ilte entire tievht*. 

The free referent'o point system in itself 
eoiistittitos a most vnhiable forwtinl stt‘p in 
test instniimdit fh*simi. The fnmluimmtal 
prinei]>le involveil in tliis system is the eon- 
neetioii of eaeh eh‘in<*nt of the tube to the 
eontaet arm of an imlivhltnil seh‘etttr switeh, 
so that each ebmient of the tube cun be 
phtei't! in Its proper eonnei'tion in tln‘ eirenit. 
An iinlivhhial soeket is provhIe<l for tin* hnir. 
live, .six ami seven pronjj tnbe.s. The soeket 
holes are miinl>ered in aeetndame with 
standard desivenations. All four sockets liav<* 
their e or respond iiiji; numbered <oiiiarts wired 
tot;ethi‘r and bnniudit out to eonvenient t(*rin- 
iiials t4» whieh any ranu'es of tlie inet(*r may 
be applied for any ib‘siieii measununents. 

The larae miilti-]>ohi( rotary switeii con- 
nei'ts the ,\.C. tnlu* tester eireiiits to tin* four 
molded sockets for tests of all types of tulies 
without e.\ee])tion. so that tubes may be tested 
either fr4)ni railio tube stnkets or with a 
separate A.t’. pfovcT supply. UeferrliiK to 
l''i«. JA, it will be that «*!ieh ;:ri4l and 

plate coiineeiion is made tbroii^di an opening 
r{uish button I switch between a pair of pin 
jacks, so that any ran;;** uf the iin*ter may 
be conin-cted for tube test mi*asiiienieiits in 
any of the tube test rii*<-ults and tlie curreiit.s 
of botii |)lale.s of full wave rei'lltiers and duo- 
diofle tulH*s may be nnuisilred. An automatie 
short test saves time, and prot<*eiioii is driven 
to the meter Ijy means of a heavy thity re¬ 
sistor in the plate circuit. A i;as test is jjro** 
vided by iu.scninu a lii;;b resistance in the 
<innit so that tin* current will cause a 
ehnn2:e in the ;;rivl vollmxe, readily observable 
on the |d:i|e milllaniineter. Soiue of the laier 
tubes ineoi'iiora |<* the fiuieiioiH of two or 


more tubes in a sinftlo envelope. Individual 
tests of eacli eomidnation of elements can 
be made. In the ease of tln» iluo-dloile tubes, 
such as the ."i.l, a b>w voltage can l>e a[>plied 
to eat-li diode in turn, and the resultinj; cur¬ 
rent can he compare*! witli the iiiinimiim 
values si*t by tlie tube manufacturers on these 
particular tidies. 

simplltietl s*-honmtic of the analyzer cir- 
<-nlt ajuiears in Kii;. The push-button 

switelies bciween tlie pin Jacks are normally 
*-Uis***l. The n.d-mf, con*li‘ns**r serves tin* pur¬ 
pose of stabilizing; the lii;;h-;;ain sta;;*'s dur¬ 
ing analysis. Ail circuits of the ra*lio lube 
sockets are e.\ten<h‘*l throii;;h tlie analyz**r 
<alde to tin* four mold<**l sockets and to con- 
venifiit terminals to wliieb any ran;;e of the 
me 1**1- may he ap|die*l for enrrent. pot**ntial 
and n*sistance measurements. 

’The siin;l*> .ddl-ainp. ohin, l‘.r. motor, 

used lo inti'rpi'ot all analytical poteniials and 
enrrents, is sliown schemalieally in Fig. 21*. 
The speeitie meter fun*-lioiis ilesin**! an* 
selected by a positive action, f*»iir-point ro¬ 
tary s wit I'll the anus of which 4‘*ilineet to 
the meter. The IH potential an*I cuiT**nt 
measuiiiiK ranfe'es include six ranjtes for tin* 
m<*asuiement of IM*. potentials, 0 ; 2o : 

12."i : 2.*u; .“iOU: l,2oh: si.x ranges for the 
m<*asiirement of milliainperes. 1 ; 2”*: 

12o; 2."d»: .’'iu*i; l.2oO: ami six ranges for 
the measureiiicut of A.i', potentials, 0—n; 
2o, 12.‘i: 2."o : ."io*); 1.2ri0. All nn*ter 
terminate at pin j:i<ks *>u the tester panel. 
They are inteipn*teil on a single evenly di 
vided ar*‘ oil the meter. 

As shown in Fig. 2i\ tlie use of n single 
D*.Vrs*>nval 1114*1 er Si-ale is mad** p4»ssibh* hy a 
newly d4*vel4>p4*d A.l\ voltniotor clivnit. In 
this circuit a full-wave instrument rectiti**!* 
is used in eonjtinction with the one ina. 
movement of the H.r. meter to form a setisi- 
fiv<* A.*’, milliameter, but n 4lepai‘tiire is 
made from tlie obi**!- ciu-ijits in the use 4if 
oa pa oil or reuetance in addition to the usual 



Fifl. 1 

The versatility of the 5*unit tester is indicated in the above chart. 
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limitii)liors for ranpe ^loparation. Roferrins: | 
to tlh* diagram, this allows the motcr, au 
A.C.’D.C. <‘liaiiKCOVor switch, included as a | 
part of the foiir*[H>sitl<m rotary swltcli, and 
two voltaic ranges, i'olnt 12 is common 
for both A.C. and D.C. INdnt 18 is the tirst 
range and poftit 1 is the second range. To 
read a D.C. potential Cft a value less than 
full scale on tlic lirst range, contacts 12 and 
18 would be used and the switch would be 
thrown to the right. The D.t'. potential, 
being blocked out of the roetitier hy capacitor 
17 would pas.s through the iniiltiplicr 2 and 
through the meter. Similarly, a !).«'. poten* 
tial on the sccoikI range would, since it could 
not pass capacitors 11) and 17, he* forced to 
take the path through innltlidicrs 2 and U 
and so on through the meter. Thus, for D.C. 
rueusurcniciits, tin; meter functions as a iiuiU'' [ 
inal likH) <dims-pcr-v<dt instnuiieiit and any 
A.C. p«)tcntlal applied to it would produce uo 
meter reading. To read an A.(\ potential, I 
the switcli T), is thrown to the left ; an applied . 
A.C. potential would tlnui <-ause a current to i 
pass through capaeiloi* 17 an<I to Im* reetitied 
by the full'wave reetiller, i:i, 211, Itb 21, 
before entering the meter. The value of the 
eapm-itor 17 Is so eliosi'ii that its reaetanec* i 
at the frequency for wldch the instrument is 
ealihrated, coiiibiinsi with tin* resistance of 
the reetiller unit itself, constitutes the imiltl- 
plier for the tirst range aiul since the two 
an; conihinod veet<irially. the total impedance 
of the circuit is made up almost entirely by 
tin; caimcltor rea<-tanee, lienee the iinavohl- 
able changes In reetiller resistance with vary¬ 
ing magnitudes of current, he^’onn; negligible 
hi the ealcniation of the total impedance 
and an evenly divided meter scale is made 
possible. 

Figure 2D show's the entire .\.C.-I>.C. volt¬ 
meter and capacity meter circuits of the 
tester. The D.r. netw(»rk is iu heavy lines 
and the A.C. network of which the capacity 
meter is a part, is shown in dotted lines. i)uo 
to the even si^ale distribution of the new 
A.C. circuit used, the capacity meter redui-es 
to a simple A.C. mllliamcter shunt, which is 
thrown across the meter when the capacity 
switch is closed. 

Three range.s are provided hy the olun- 
m<*tor, shown in Fig. 2K, 0—1.000; lO.OtMl; 

1110,000 ohms. The adilitional range 0 1 

meg. Is obtained by using au external d.^-V. 
battery. The circuit shown is accurate and 
.viiiiple. It is a coinbiiiiition of sluiitt and 
.siTies resistors with the unknown resistor 
inserted in series with the network. 



A COMPACT P.A. SYSTEM 

{Continued from put/c ;>4tl) 
gj-<*ator power output than with similar tubes 
of (i.w V. lilameiil d<*slgn. The use of only 
one amlio <lrlv<*r tijiiisfoniier and tw'o resist* 
mice <‘Oiiple<l A.I', stages assures ninxlmnm 
fulelity that compares favorably witli class 
A reiu'oductioti. Th«- lilier sysb-m (<'om|M>sed 
of two chokes Cli 1, Cli 2 ami n 24 mf. i-lee- 
I roly lie eoiuleiiser block C7, F8 and CO) is 
built upon the aniplitlcr chassis proper for 
the reasmi tluit it is useful, regardless of 
what type of power supply Is employed. The 
plate and tilanieut eoiiiie<tions are brought 
<oit ter a recessed Ti prong malt* plug IM. Note 
that all lllanient eonno^ tlons should be made 
with No. 12 wire, t«) avoid excessive voltage 

<!iop. 

110 V. A.C. Power Supply 

The power transforinor l*'l\ possesses true 
< lass r. vidtag * regulation and has the follow* 
bi;^ si>eciiieati<uw: :;r.b V. A.C., lio mils: 

2.:i V. A.(\. : ami>s.: <J.:: V. A.C,. Amps. , 

.\ conventi'>naI class It <‘hoke Cb FJttb 
oliius) Is used in addition to the other two 
chokes (Ch 1 and t'li 2 williin the amplifier 
chassis proper) to absitbUely eliininaK* all 
traces of A.C. rippU*. The rr<fitied ont[mt 
and lilament supply are hniuglit out to a 
prong feiiial.* sock^-t l‘S 2. shown in Fig, 2A. ' 

The Motor-Generator 

No niter system Is required with this gen¬ 
erator .'IS long as no radio timer is use<l in 
<oiijitiiction with this amplilior systotu. It 
is important to eiiipb»y at least No. 12 gauge ' 
e<mduetois between the storage battery and [ 


PORTABLE PUBLIC ADDRESS EQUIPMENTS! 



TYPE PG-62—A complete Portable Public 
Address System, including the famous VELOC¬ 
ITY MICROPHONE, a high grade Class B 
20 wait ampliher, and two modem dynamic 
loudspeakers—all selfcontained in one con¬ 
venient carrying case. Operates on llO volt 
AC and is designed to faithfully reenforce 
speech and music. Has provision for electric 
phonograph input. 


TYPE PG-63—A smaller and lighter design 
including close Calking carbon microphone. 
Class B 6 watt amplifier and dynamic loud¬ 
speaker—all self-contained in one convenient 
Carrying case. Operates on 110 volt AC and 
is designed to reenforce speech and music, 
and has provision for electric phonograph 
input. 



A full line of high quality sound reenforc¬ 
ing equipment is available for permanent in. 
stallations. 



Surveys and estimates furnished on request 
and without obligation. 



Write for dtscriptWe Uteraiure. 
ANYTHING IN SOUND REPRODUCTION 
Photo phone Division 

RCA VICTOR COMPANY 



**Radio Headquarters** 


CAMDEN, N. J. 




Pertable—CQinpletely Self Contalne<l—10 Watt 4 Stage P.A. Amplifier System 

Operates from choice of 6 loir sroroge battery or from 110 I'ott A. C*. or from both 
~ IN*TEnT.O(*K 


wbhln two ra'ses '‘IN'TEni.Of'K’* or NEST, one upon the oihor, 

titrlolni; all ea^llv tr::ii%iH)rti‘il and ui-llhil oUi'ii Includes a 4 Stape Class "B~' 
10 Watt Amplifler, 6 Volt Motor Generator. llO Volt A.C. Power Pack. 6 Volt 
Phono Motor with liO Volt A.C. Adaptation. 6 Volt "P.A. Auditorium" WrUht Do 
Coster Dynamic Speaker with 110 Volt A.C. Field Ekciter. Removable "INPUT 
MIXER-FADER*’ Control Box, Phono-Pickup, Double Button "Mike" and stand. 
Write for Arrrflcriv^ Low Prices and Further Details, 


Excellent For All Microphone, Phono*PickuP 
And Radio Tuner Amplifleation Applications. 
Instantaneous Heater Amplifier (iilml for ‘Tull 
|TjF^J^^rfnnloy. Standard Model liw* l-W. 2.2S5. I*2«0 

£ql■ll4M•,J wiih :,ri output pu.li . _** r:_ i»frni i* f'r r.tSoIiiBscuci-r.aU.unJ 
a pliunu I trai.Bf .rnirr. < tr Pm Mi.lir - I ■ T Fullnirrrnt ill It 2’iOO >im 110 
rt'iilt 1>. C. I tyr>Ti liii* '-po.krr Ilich Coin rK.irurtrf i«( ji n, Aitii unr of Iwii \ F. iiliiarr. 

I rtiur ■BUI* tiiiifiP nr. ioAp aiiJ | i.i^ i.|«rkiip ' r| J.-I. Iv mrarmtilpil kit. itny- 

body v»u t-tre tbia nitipl ii t euaib ... '•iriiut ittncriuuB fuinialiod. HU voli A.t'.. 00cycle. 


TUBES' 
MATCHEDr 
DYNAMIC.^ 

speaker!, 


COASTn COAST- RADIO-CORR 


123 K'West I7TTI STREET .NEW Vqpk.W.Y. 


r4».\€4»l'II.SIi:-i 

C4»M»l<:.X!!iElt!>» 

hifihest quality for lowest cost 

Evi^ry TyiM"; 4 »f 
■Iry El 4 H‘lr 4 slylM‘ 
anil Wax 

F4»ll4l4‘IIM^r 

All f Yi|isi 4 *ilioK 

Slllll V 4 Sli 2 IJU[ 4^»4 

To fill every Servicewan*s 
re q litre tuents 

Send in your request for our complete 
descriptive catalogue 

r4»XCOITRSE 

4'4>XI>EX!>!iEII5>i 

389*409 Wales Ave. N, Y. City 


Try this FORMULA 

'I'lT’llEN you ilexico or Imiid that new Set Analyxer. 

Decade Box, Bridge. Dhinrneter <tr Ibah lleeutanrc 
Voltmeter why not try thi^ FORMUI.A: 

Ml) 

-- =PwwH 

l.t* 

NVhen Q canal!. QU.AMTV and A equoU ACCITRA<*Y 
.Ml) e<jii.iU MODERN DKSICN and I.C equalx I.OW 
< 'OST ...id f.A.sT COST the,, |*W W' H always PRK< 'I- 
.‘^loN WIRE W’OUND RKSISTOR.S. 

RESISTANCE RANGE: .25 Ohm to 1 Megohm 


TYPE "F’» 
Normal Rat¬ 
line 1 Wiitt* 
M u X i 111 u 111 
lH.-nK4h 1" 
Maxi III II in 
1 )ia III etor 
**" 

I. c i» le t h of 
UadH I ‘ 4 " 

l'*n r II i -> h 4‘ d 
with No. IK 
'r t II n o «l 
t; o |» n e r 
Leads. 



TYPE"D*’ 

Nnrnial Rat- 
ioK la Wnlt 
M n X i 111 II III 
l.cineth * 4 " 
.M H X i III n Ml 
Dia meter 

Lc II Kill of 

l.e«d>. I H" 
!■' n r II i (< h e d 
widi No. 18 

1' i II D c d 

«, i> |i e r 
Leads. 


Free Booklets and Price List 

Preelslon Castom Built Wire Wound 
Resistors, Mtg. bjr 

PRECISION RESISTOR CO. 

314 Badger Ave. Newark, N« J. 
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STEWART-WARNER 

FACTORY GO-OPERATION 


avoid Iiarmful voltaprc ilrop. The high valtage 
lliu* Is fiisi'd hy <’m[)loying a 0 V. nmz<la pilot 
lamp. The (» V. input and output connec- 
tj<uis ar<‘ hi'oiighi out to a r» prong female 
socket :J (Fig. 2H). 


FOR SERVICE MEN 


Service meetings will be held all over the 
country by special factory radio field engi> 
neers. Complete diagram talk on new as 
well as old Siewart*Warner circuits will show 
you the easy way to service Stewart Warner 
radio sets. Service manuals on all new Home 
and Auto Sets will be given free. 

for time and place of meeting, write 

Service Department 

STEWART-WARNER CORP. 


1826 Diversey pRrkway - - Chicago 


DIAMOND TUBES 
at BARGAIN PRICES 


will the fiualiry and time 

Jr.':: 


All toUes arc It. C. A. iJrcnsed and are (tuaranteed for 
911 (lays. IK-ali-r« and Ber\li-e men h-t show yuu how 
you run ImreuM* ymir iiroflt* on tiihes sjiles. Oor iuIh-s 
of any set. 

Price 
.85 
1.10 

1.25 
.50 
.55 
.85 

1.25 
1.10 

.75 
.85 
.75 
.85 
.55 
.55 


226 
227 
245 
171A 
2 SO 
221A 
2:15 
251 

112i^ 

230 

231 

232 

233 


Pric« 

.2$ 

^55; 

Price 

.65 

Typm 

58 

Price 1 
.45 

Type 

12.»M 

.27 

236 

.50 

59 

.55 

, 4111 

.27 

237 

.40 

75 

.65 

403 

.28 

238 

.45 

77 

.60 

485 

.28 

239 

.50 

78 

.60 

182 

.28 

41 

.50 

79 

.75 

183 

.45 

42 

.50 

281 

1.10 

210 

.45 

43 

.75 

82 

.40 

250 

.45 

44 

.50 

83 

.45 

2 A7 

.45 

46 

.50 

84 

.65 

21 i7 

.40 

48 

1.7S 

85 

.50 

6A7 

.50 

49 

.65 

89 

.55 

6B7 

.50 

55 

.50 

X99 

.45 

25/.5 

.55 

56 

.15 

V99 

.45 

2A5 

.65 

57 

.45 

222 

.85 


No order acrepted for less than $3.00. Order front this 
adr All prices F. 0. B. factory. 20^ deposit with all 
orders. 


Radio Tube Exchange of America 

60 Washington St._ New York, N. Y. 


POSTAL ^dNtERNATiONAL" 




A communication type 9 tube 
professional rereiver especially 
desitcneil for the amateur and 
ah(»rt wave fan. T. H. !•'. pre. 
selector statte, instatitaneous 
band spread with new draw 
colls. beTi'rixlyne nsclllaior for 
c.w. reception, autoiiialic phone 
jack and electron rcntpled osill- 
latnr. I matte friMiueneles (re¬ 
peat 8pot.<i ellmlnatetl. iinutiial 
- - „ . _ sendlhlly and selectivity fnnu 

loOO 80.000 k.c, For tho^e Hams and advanced short 

wa^^nUm^^>P^who iirefer the best In .short wave. 

j POSTAL RADIO CORPiri35ir"Llbe7^“striT y“ 1 

I l*lea'« >end me KRKK dlaaram, special offer and • 
j circular on thy IXTKRXATlONAL ritOFKSSlONAU | 

I .j 

I ADDHKSS. I 

I t'lTY . ..STATE,,: I 


MAKE A LOUD SPEAKER SYSTEM 

out of any Radio Set having a phonograph con- 
ncelion — MODEL QRXF 
consists of iiih rotdiune. 
tran<>rnnner. volume eonlrot 
atid battery n ■itj;!: all 
cotiipaitly as-Liiiiih't] in a 
box ■Hillh lu ft. -if lurd for 
toiiiti-itii- Nut .1 nii-i.flty 
or toy. |iiit .1 rv.il iiih-ro-r 
phone and tratioforiDer idiD'- 
I hiatlifl that gives real 
results. Now reduced to 
$7.50 List. 

< Mmiilard 

l>i -I iiliJsl 

UNIVERSAL 
Microphone Co.. Ltd. 



SERVICE MEN: New! EX- 
STAT 20>watt wire-wound re» 
sistors. Same size as ordinary 
3-watt resistors. Post card to¬ 
day brings bulletin. 

Tilton Manufacturing Coi 

17 East 26th Street, New York 




Phono. Motor Assembly 

The phono niotm' unit nmslsts ttf a single 
OT dual speed and 7.S IM'.M.i phono 

motor that <Ira\\s cmly 1*4 aini»s ! It is jrov- 
finor controlled for simmmI re^'iilat ion, A 
sIiiLdc-pole donld<‘-throw swlt^'li Swl! (Flif. 
2l‘) is employed t«> provide opihuial opera non 
of the phono inottir front cillicr the 0 V. 
storaife Itnitcry «>r fmm tlie phono motor 
A,t\ power .‘supply unit. 

An .\,C. step-down transformer in'2. shown 
In Fiff. 20, snpplirs i:{ V. .\,0. at amps, to 
a eoppir oxide roetiller, <'(U:i. whicli pro¬ 
duces 0 V. A,o., at loufls up io 'jy, amps. A 
dummy load resisU>r (K12), vdinis, « \V. 
in eonjuiution witli a l ."00 mf", i.", v. fioc- 
t roly tie eondmiser, OIU, inniiitalns a c'onstant 
voUa;:e on!put, and ;in urdin;:ly in.-uires con¬ 
stant speed of the phono moior, ro;;ardless 
of tmwor line volia;ro llm tiiathms. The out¬ 
put (FOS) of this devivo is ronneeted to the 
phono motor pro|)(«r throu;'h switch Sw.2 
wliicli I.s lornte^l on the phono motor monnt- 
InK board (FI^. III. .Wiother swltcli Swl, 
also loeated on this hoard, is use<l to com¬ 
pletely dls<‘onm'Ct this phono motor supply 
device from tlic 110 V. A.C. pi»\ver line. 

Dynamic Speaker Exciter 

The dynamic speaker held supply unit 
shown in Fig. 21» is imly employed when it is 
desired to operate the t> V. IJ.F, dynatuie 
speaker from llu V. .\.i\ I.ines. it is ideal 1- 
eal to the pliono motor nii-nml .siij»ply, diftVr- 
iuff only in that tlie reetilled oiitimt is 
luoiii^ht out to a female <mflet rsd, 'riie 
dynamic speaker tield is connected to a con¬ 
ventional mule plux. whieli in turn is 
pln;r;:e<l into fins socket (FSdi wlienevcr llu 
V. .A.F. operation is desired. 

The Input “Mixer-Fader” Control Box 

For satisfacloi-y poiTormaiire, a plnmo or 
“mike” input transformer should never lie 
e<nitnine<] wifhiii an amplifier, to avoid In- 
dti(‘ed iiiini or ripjiie pickup. For this all- 
important reason, tlie input tl■ansformers and 
tlfcir respeoiive <-ontrols are housed in an 
external metal <'ase. This <*om|iletely shielded 
unit can be o[>enMi>d at a distance from llie 
nmpllller, and can he renufved from the 
speaker case in a “JifTy,” hy virtue of a 
bracket arriiii;;enicnt, Tliis device was com¬ 
pletely desmihed in the Novemher issue of 
U.\luo-(*u.\j’T on pa;;e 2M2, to whjrh you ai*e 
referred. Itrielly, it makes possihli' tlu* mix- 
liiir, hleiidin;:. sn(ier-iinposlt ion and fading 
(as well as individual volume and tone eon- 
tfol, of any one of the followhi;; thn'e input 
si;:uals: phono pickup: mi^ niidioiic ; radio 
tuner. It cnaMes yon t<i make s])reehes and 
at the same time have a hack Ki'otind of 
mnsi<* iMuii^' produccil from leeords. All the 
connections to this devict» art* conveniently 
and tpiickly made on tlie rear paiurl. 

Convenient Connection Socket 
Arrangement 

It will he ohservi'tl tliat all flie necessary 
connections to power supply nnils are made 
to the mail' and female plui's and sot-la H, 
convi*nit‘iiily locaied «ui oiu* id tht* am]itiiier 
seetioii sides, A short iMUim'efion plu;r FI*, 

1 1'iir. i'i havinir a pniti;: femalo sock'd ut 
thi« other, eiialdt's yon 1" atlapt lliis aiiii'Iilit'r 
to either (> V. I>.<*.. or lid V, Ad', oiiei-jithm, 

INir 0 V, upiu-atitni. tlie female eiul of this 
t'l* pin;; is inserted into I* 1 (FI;;. A>, ami 
tin* other oiul (male plii;;i is insertetl into 
1*S 3. 

For 110 V. .\A\ use, this male plu;; is 
n nioved from l‘S ll ami insiTftd instead into 
1*S 2 , , . tfntt is all therr is to it! l*lu;; 
1*S -4 is a r<'C'*i;s<Ml malt' phi;; (pidarizeili autl 
is iisrtl ftn' tlio etnineefitni of tlie (I \\ siimdy 
hron;;lit to tile unit hy a ft an ale p'da rizeil 
pin;;. Male pin;; I*S is also ret-ossetl i non¬ 
polarized) and piovitles Ho V, A.i'. povvi-r 
line tllstrihntion. The ft^niah* sttcki't FS 7 is 
connecletl hy a shiehietl eoinliicior to lU* 1 
(Kridi aiul Itl* 2 (ground) input of tlie am¬ 
plifier pn)|nT- it is into tills stK‘ket (1*S 7) 
tliat the output of the remote eoiitrtd input 
mixer hex is plii;r;;etl. Into 1*S s female 
Socket, there is inserted a male pin;; Which 


carries the phono pickup leads to the input 
mixer control box—obviously the phono pick¬ 
up sboiilil bo connected to this socket (I*S 8). 
'I'he three remain in;; female sockets ou the 
bottom, FS 1, F.S 2, FS .*», are for the speaker 
connections (voice cidl or monltt^r leads). 
It is impossiblt* to plu;; the wrou;; plu;; Into 
any terminai oth«*r tlian tlio one for which 
it is intended—rmikiii;; this systt'm fool-proof, 
in the hamls of any non-skilled operator! 

t'ompletc kits «»r factory wireil models of 
this hi;rhly offielent 1*,.\. System an* obtain¬ 
able. The antlior will be pleased to answer 
ail inquiries relative to this system. 

LIST OF PARTS 

Amplifier 

One (Nsist-to-Coast chassis, drilled 12 x -I *; 
X 2% ins. high: 

(hie ]ti*min;;ton class 1*. input transformt*r, M'l ; 
(Mn* Kemin;;ton <-lass it onipiit transformer, '1*2 : 
one Lyneli %-ine;:. metallized 1 \V, resistor. IM ; 
(Mu* I.,Micli ri.onn ohm ineinllizetl 1 \\*. re¬ 

sistor, lt2 : 

Two lyneli J-meg. metallizeti 1 \V. resistors, 
ICi, It7; 

«»m. Lyneh 20 ,Odd ohm metallizeti 1 W. re¬ 
sistor. Iv4 ; 

M'hrce l.yiich Vi die;:. mt*ialllzeti l W. resist¬ 

ors, Uo, Us, itiu; 

(hie l.yntdi In... metalllz«*tl 1 W. iv- 

.sistor, ItO : 

One l.yneli 1 ,imio ohm metallizt‘d 1 \V. re¬ 

sistor, Ih»: 

(»iie l.yneli d..% ohm wire woinni \V. n*- 

sisttn-. Kid; 

‘I'wo .*► mf. \*. eleetrolytIt* et>ndenst*rs, ri, 

(’ : 

One 2 luf. .7(10 V. eh'etrtdyfie etnid«‘nsi*r. 12: 
'Two ,02 mf. ‘hMj V. tubular paper eondcnsc:s. 

('4 ; 

Om* |(j mf. 7," V*, t‘lt‘etrolyile et»odt‘iiser, (’i*: 
One tripli* s rilf. .’»oii \\ elt*etrtdv(ie eondense,-. 
('7, t's. rii: 

Om* At‘rovox .00(» iiif. mica ctnnh*nser, ('lo; 
Two hemluL'ton liltt'r chokes (70U obm, lb 
hy., .75 nia., Fhl, Fh2 ; 

Power Pack 

Om* I»eiiiiii;;ton powt*r transformer (.‘;.7o-::.’,o 
V., so ma.. for cla.ss It n*;;iilathni: 2Vj V.. 
5 ami'S i\ T. ; (;.:: V. 5 ainps.t, 1*T1 
One Kemin;;ttni lilti*r choke (15 Iiy., 20 (i 
olims, so iiiii.i, i'Idj; 

(hit* 1 ain]>. fuse; 

orn* l.yneli meu, mt*ta]llzed 1 \\\ resistor. 
1(11 ; 

(hie ('oast-t o-(eliassls, tlrilletl, 4% x 
12 X 2*4 ins. liiirli. 

Speaker Exciter 

< hie I(eniin;;ttni ptover transrorm(*r ( l.‘> \*, .’f 
a nips, 1. 1*T5: 

(ho* l.’ton mf, eh*etndytie etnidenser, 1.5 V.. 

Fll ; 

oiir Tijj ohm (» \V, wire-vvonrnl resisior, Id.:: 
One 2*:. Amp. copper oxitle reetUier. <'(d:2: 
(hie ('iiasr-to-('oast tlrilletl i-hassis {\% x 4’j 
X 2*4 ins. high; 

(UK* assivriiiient of iiei-essary hardware; 

Phono. Motor Current Supply 

(hn* I(eiuini;tou imwer transftiruier (15 \’., 

5 amps, >. I '■r2 : 

(hie 1500 mf. eli‘eln)lytif eiimleusf>r 15 

(’ 10 ; 

(hie 7*j ohm (J \\’, wiro-woinitl resisiror, ld2; 
(hie 2*j amp. etijipi'r "\i<le reefiii'T. (‘(dd ; 
((no assortment "f iieees.sary hardware; 


Additional Equipment 

One i'oast-to-t'oast G V. !».('. generator; 

(.hit* ('oa>t-to-('oa st G V. phono mot'»r: 

One 12 in. tliani' ter G dynamie sjteaker; 

one dual ... phono pieknp : 

(hie ('oast-to-(‘oast doulde bntttni mienqdnnii' 
anti sraiitl ; 

One (’t»a>t-io-('cmsf input "Mixer l•'ade^’’ cnti- 
tnd box : 

'I'wo ('oasi-tt>-(*oast spt'fial ptvrtable intcr- 
lot'kiii:; carrying cases; 

Two l(,t'..\. .5G tubes; 

(hit* 1(.('.A, s!» tube; 

One !(,('.A, 55 tube; 

One I{('.,\, K2 tube; 

One assortment of t*xtension cables, connect¬ 
ing plugs ami Iiartiwarc. 
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A VELOCITY "MIKE" 

{ContintifiJ from pafjc .^29) 

which Is amplified by the pro*ampll!ior ta such 
an extent that it can be nse<l tn fiiniisU the 
input to any standard power amplilier. 

iMie to its inherently simplieiiy, a vehMity 
iiiieropliono ma> he const meted quite readily 
by the amateur or home set builder, provided 
stiitalile material is at hand. 

A velocity mierophonc kit has been made 
available for this purpose, whieh can 1 m- as¬ 
sembled by n novice in loss tlian an hour. 
This kit is illustrated in Fig. A. It consists 
essentially of two i»ernianent magnets, two 
magnet retainers, two ‘'T*' pole pieces, two 
bakelitc yokes, a conmgated ainminnm alloy 
ribbon having a thiekness of .hOd(»o-in. and 
a width of 3/lti-in., two ribbon damps, fasten¬ 
ing serews, soldering higs and other luinlware. 

Figure lA and H shows a front view ami a 
sectional side view of the various parts after 
they have been assembled. An enlargetl view 
the ribbon a-'serobly is shown In Fig. IF. 
The im-thod of a>s«-nddlng this mieroplione 
is perfe<-tly s|raightforwur<l. 'I'he first step is 
to slide the two permanent magnets into the 
magnet retainers, taking eare to mat eh their 
poles, N to .N an<l S to S, 'Plie magnets 
shoiihl be separated jnst far enough to allow 
the serews to pass between them. 

< me the tWi) "T'‘ pole piee«-s is then 
placed within this jissembly and is fasiem-d 
to one shle of the magnets with two 
serews. ’riic otlier "’1"* pole piece is itlaeed 
on the other sid-- ami fastened with the other 
two 1 (>-•*- screws. The four serews should 
not be tightened before making sure- that tli>- 
two magnets are as close tog<'liter as the 
thickness of the l0-".2 serews will allow. 

'Pin- next stej) is to place one of the hnke. 
lite yokes, with the bevelled edge down across 
one eml of the "T" pole pieces, fastening it 
with two of the screws. The other hake- 

litc- .v<ike is similarly fastened at the otluT 
eml of the poh* pi<*CC8. 

The four sen-ws are then loosened 

and the two ]M-i-mam‘tit magnets are removed 
hy sli<ling them out. lirst however, making a 
pencil mark on them, so that they <-aii l*e re¬ 
placed in exactly the same position. This op¬ 
eration is re<‘oniim*iided iM-^-aiise it niak(*s the 
assemhiy <if the rlhlion miieh easier. How¬ 
ever, tliose who are esi>eeially deft with their 
tingeis, can proceed witlumt removing the 
mngiiets. 

The utmost care shonbl he CMereised In 
handling the rornigate<l rihhon. 'Phis is the 
lirnrt of the niieroplnuii- and once it is 
stretehe<l heyond its elastic limit it heeoines 
worthless. The rihhon must first of all In* 
iemov<‘d from its cardboard bolder and its 
ends St raighleiii-<l out. Then the pole 

pie«-e assetuhly is turned over so that the 
bakelitc yokes are imdeiiieath (facing the 
work bench t. One of tlie holes of the rihhon 
should then Im* placed very geiitl.v over the 
<-enter hole <if one of the hak<‘lite yokes. The 
ptiint of a pencil should be inserte<l tlirmigh 
it and the iinnsed end <»f tlie ribbon should be 
tiickwl under. The pencil is nmioved and the 
ribbon centered within the pole pitM-es by slid¬ 
ing it to the right or to the left. One of the 
rihhon clamps is ilien plaee<l over the «*nd of 
the rihhon as shown in the side view of Fig. 
1. This is fasieiii-d to the bakelitc yoke with 
one short -i-Pai screw. 

The loose eml of the ribbon should then be 
grasped and pnlb‘d nrtf rurefullp until the 
bole exactly coirespondH with the lhrea<led 
hole in the center of the bakelite yoke. ( n- 



Flo. 2 

Connections of the mike to the pre-amplifier. 



tier ao eimnuAttiturfi shoiihl the ribhou bc 
stretched bi-yoiid this point. 

tmee again, the point of a pem-ii Is In- 
serte<I through the rihhon bole into the hake- 
lite yoke, the unused p<rrtion of the riblion 
being tucked under. In order to make sure 
Hint the ribbon is in tlie center of the space 
hetweeii the two ‘"P'* pole pb-eos. it is neces¬ 
sary to look through the assembly ut a source 
of light or at a piece of white paper. The 
light shoiihl pass between the ribbon edges 
and to the pob- pieces. When pmperl.v Inui- 
flled. till- ribbon should be parallel with the 
e<lges of the ]iole pieees. < Ulee Hie ribbon is 
cent rali/.ed. Hie second ribbon ehimp should Im* 
pill ill phM*e aud secured tin- same wa.v as tin* 
first one. 

’Pile assembly is iiow turned over and a 
soldering lug is iiis«*ru‘d over each of tin* two 
short serews whieh were placed in the bako- 
lite yoke. 'I'hese ure soeiireil with “acorn” 
lints. 'Pile two permanent magnets are re¬ 
placed in tln-ir m-iginal positions < .N to N and 
S to S) and re-fastened to the two magnet 
retainers. This comidi-tes the assembly and 
the velocity microphone Is now ready for 
testing. The test for a short eireiiit is made 
between <»no soldering Ing and a pole piece, 
using lln V. with a hiiiip in series to burn 
«»iH an.v high resistaiiee short. If the test 
sl ows <-lear, the mierophonc is read.V for use. 
If not. the short eireiiit must lie located and 
cleareil. 

Figure 2.\ shows the method of eoimeeting 
tin* ribbon microphone to a pro-nmplilier lo¬ 
cated sev<*ral liumlred feet awn.v, ami eoii- 
slriieted as an integral part of the jMiwer 
amplifier. Two eniipliiig traiisfoniiers are 
iieeessar,v. Wln-n the pre-amplifier is <-losc 
to ihe iiiieriqdione. the metliod shown in Fig. 
L’lt is employed. It will he noted that a dif¬ 
ferent type of coupling transformer must bc 
used. 

l-'igure .*► shows the schema tie diagram of 
a two-stage iire-aiiii>lilier siiifable for use with 
the ribbon nili-rophom*. Kit her oO t.vpe or 
M*4 tjpe tubes may Im* used. 

'Pin* curves in Fig. 4 show the output level 
and freqneiie.v response of the veloeit.v inb ro- 
idionc in c-oinparisoii with three oiln-r t.vpes. 
It cull reailil.v be seen that the veltM-it.v ini- 
er(»plionc has a far better fre<liiency rcsinuise 
tliiiii any of the other t.vpes. The fn‘queuey 
response of the velocity microphone is devoid 
of resonani-e peaks and its eiirve is l■emal■k- 
afdy flat up t<» 12.Imio cycles per second. 
’I lu-i eafter it curves very gradually until it 
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The superior curve, D, of the ribbon mike. 


— building, testing 
and repairing all kinds 
of radio receivers! 



'X' HF. Ilm-e volumes of this libracover the entire 
-*-r field of biiildiiig. repairiiig and *'1 rouble-shoot¬ 
ing** on modem nulio re<-eivers. The Librar.v is 
n|etn-tlie-nMiiute in even- respect aud is based on 
Ibe Ver>- l.ilest developmeril s ill file design .-llid 
mamifaetiire of tqiiipment. Tbo rapidl.v-growing 
interest in short-wave and television reception is 
1 liiirongld.v Coven<1 in a lompletc section which 
drills with the construction of this type of 
apparatus. 


Radio 

Construction 

Library 

[ INCLUDING SHORT-WAVE AND ^ 
i TELEVISION RECEIVERS > 

L AND AUTO RADIO J 

By JAMES A. MOYER and 
JOHN F. WOSTREL 

Faculty. University Extension, Massachusetts 
Department of Education 

Three Volumes^l087 Pages, 6x9 
605 Mtustrations 

VOLUME I: preseni* the fumlamriital principles of radio 
so tlearly and diiiply that anyone of averaae tralnliiK 
will be able to read, undcr^iand aiul apply them. It xives 
aeiiial nerklnK dr.t\\liiKs and li'>l- of inalerlals fur Hit* 
coiistniot lun of many typical sets. 

VOLUME II: Newly revised edition, fully discusses all of 
the elementary prim Iples of radio eonstnictlon anti repair. 
An exidanatlon of the necessary slci»s for ‘’iroiililc-shiMM.- 
liifr,” repairing, senleiog and ((>ii.'>trueling radio sels 
siu<e.«sfully. Prm-tlijil data Is abu given on auto radio, 
inhiget .M'ts. radlo-iKilse meters, aiitomalio \oliiMie. lone 
and si.ntlc control, etc. This volume ineludes complete 
in.'.irucHoii'; for llic i-onstruction and operation of sliort- 
wavo and television receivers. 

VOLUME III: covers the essential principles underlying 
the o|ieru(hm of vaeiiiitn iube» in as non-leelinlcal a man¬ 
ner ao Is itm'i>tem with ur-euracy. It dl«iis-«e< the con¬ 
struction. aiiitm. reaetlvalion. testing and use of vacuum 
tubes: and an im reading section Is devoted to remote control 
of induslrlal prvxe»>es; and precision measurements. 

EXAMINE these books for 10 days FREE 

Tills l,lhr,iry Is not only a thorough home-study course. 
Init a hatidy nieiins of reference for the more experieiu-ed 
radio experlimntcr. rei>air man. and radio shop-owner. 
To these men. a" well as to those who desire to atlvanee 
in the radio pmfesdon. this offer of a 10 days’ Free 
Examination is made. 

Simply clip, fill In, and mail this coupon 
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McGRAW-HlLL 

FREE examination COUPON 

- - 

McGRAW-HILL BOOK COMPANY. INC.. I 

330 W. 42nd St. New York. j 

Centlemen:—Send me ih© new R.VDIO CONS’TIlTC- | 
Tbi.N Llltll.MlV. all charges prepaid, for 10 days i 
Free Fxauilnailon. If satisfactory I will scncl I 

In 10 davs. and fJ.oo a month until has been I 

paid. If not wanted I will ret uni the books. j 

Name . j 

Home .\dilre*5 . | 

(*hy and .‘^tate. .... I 

I'oHtlon . j 

NaJiie of Company.RC-12-33 . 

(WRITE PLAINLY AND FILL IN ALL LINES) 
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• APPLY 

—the technical data in the new Ham- 
marlund Catalog and improve 

your radio construction work. 

For FREE COPY, write Dept. RC-12, 
Ask also for information on COMET 
"PRO” — the worldN most efficient 
short-wave superheterodyne. 

HAMMARLUND MFC. CO. 

424 W. 33rd Street 


4 ^ 


New York, N. Y. 

Gov Ballftn. KojcIjuo' 

ammarlund 

PRODUCTS 




ers 

^£BVIIT 


P«mMHnn‘i 
17 y^fcr record in tii <iu 4 - 
J. rcwitidinx and rcliuild- 
ins Iranafuriupni uaeure* pcrioriiintirp m 
many < •■•••*. I'lPii far »iit><'ri<>r rUnn tlip itrfiml. 

Karh I jitli i* »n aidilcvciiirtit «<f tx’rfpc- 

fliMi III wiifs iiianBhlli. iiinlrri.ilii and l•l^'Cfrn' 
rlinrartpriH'ii ■« thir iIibIb nrp triiriml i.i re¬ 
pair iratiaforiikpro inridn IJ iKiurM. ll’nlr/ur f^tt, 
inf^rralin^ ♦irorA irr. ''/VmWWofi"* (‘oif aad Tran*. 
former Htbuiliiino Sot*%co." AdtlretM. Utpl. HC. 

» . P6MBLET0N LABORATORirs 
921 Parkview Avenue Fort Wayne, Indiana 



Stietla&f 

MICRt^^ONES 

SIlUfiE eitCTifEllSt CCMP4lvy 

If J wm hUCH 5Tf CHKA&O, lltliiOIS 


I JOHNSON RADIO NEWS I 

will be sent free to anyone who will 
state where he has seen this adver¬ 
tisement. 

JOHNSON RADIO MFG. CO. 

507 Tarrytown Rd. Pleasanlville^ N. Y. 


MAKE BIG PROFITS 

Buy from the World's Largest Suppliers 

Ksrpjrtiniial l;arn;iiii<! In N>vv. TcimI, anti UohuIU Mot!r>n I 

l•illllu• AidM! r- It.Ml 4;i»\iTtitiH‘ni SuiiMiis and J.l«iui- 

• hiliiin *)t I Ui«*t turiM-j <.111 h a-. rAt'K.VT. J»0\V- 

KUS < INKI‘Hi>NK. IllOlMIONH. lU’A l’Ht)TOl'liO.\K, I 
and utlifr.-. mdu nftcred to our trade. i 

S. O. S. CORPORATION I 


Dept. RAC, 1600 Broadway, New York, U. S A 
EXPORT: 120 Liberty St., New York 
t'ai.le A.Mre-: ■ Sttsur.VI) ’ .N>w Vurk. .\JJ rode.s. 


SERVICEMEN! 



THE MOST COMPLETE LINE OF CONDENSERS 
AND RESISTORS FOR EVERY RADIO USE 

Write tor our new 8>page Catalog foldar free of charge 


noton Street 


Brooklyn, N. Y. 


AUTOCRAT'S 1934 
QUALITY RADIOS 

AT REASONABLE PRICES 
-XltMlel^ New .\ll-\Vavo Super 15.540 

.VlKri'.llS. No foils to ili.iiijif, Par dlstanl stu- 
IIiHi. tiiirie ill uiih treiiii'odiiU' \i»luiiic and ease 
Other l Tnhe tliiiitliy Hadif)'. 

It ritt' for Cirntlar ami Dealers Prices 

AUTOCRAT RADIO CO. 

3855 N. Hamiltan Aye. Chicago, III. 


«tthe|||GIUU)ID CATALOG 


THE RADIO SUPPLY WORLD IN 148 BIG PAGES 
nut for Make your re<iuest for It on juur 

dealer's. Sen ire Man's. S<lioolN, Experimenter's or 
Aiiiaienr’< Irtterbeads. Order frntn .\nierifa‘'j IJve'tt 
Uadiu House In Amerlea’-s Handled Shipiiing Tolnt. 

BURSTEIN APPLEBEE CO. 

Dept, A-2 1012 McGee St. KANSAS ^ITY, MD. 


I rcaciios its uppor fmiitunoy limit. Iiu’itlent- 
j ally, the velocity mierophonc has a fi'innKdiey 
Tango from ‘iO to liLOiai cycle,-.; per set'otnl— 
an ohvions iinpossihility jn any luicrophoiu' 
depending upon n si retched diagliragin. While 
it is Inio that tln» velocity iiiicr<*plHitie has 
I an output (ahonf —9.S dl>. i hover than that 
of other types, still, no more than two stages 
I of amplidcntion are ne^-essary to attain (he 
necessary sound lev<*l. 

[ III addition to Its s)>lciHlid fre<|ueney re- 
' sponse, tlHM'e are many rea.Nons wliy tin* ainn- 
j (eiir sliould conslrind and own a vel<»city ini- 
i croplnnn*. 'i'liis superior instrument can he 
hiiiit up for less tlian the cost of an ordinary 
‘•mike.*’ It is iinpo.<<silde for tile velocity 
microphone to “iiack.” and then* cannot he 
any “liiss'’ or ‘‘luukgronnd noise.” 'riie ve¬ 
locity microplione Is not sensitive to mediani- 
cal vihnitions and Iu*uce It does not re<iuire 
' u spriiiir mounting. 

Velocity inict’opliones respond only to 
I sounds directly in front of them- that is over 
j a 100 degree an*. This <*11 mi nates the pos- 
j sihiliiy of “feed haek” trophies and also makes 
the instriitnent siiilatde fnr many ehisses of 
work where eertain object iomihle external 
sounds mast he exelnded. 'FaIking motion pie- 
tnro wtu'k is an exeel lent example of this 
kind. 

The vehieity mi<*rophnm* reijuires no polar¬ 
izing or exeitlng voltage. It may he nse;l at 
a dlstsmee of np to ”."•(> ft, away from tin* 
pi'e-amplltier without additional pre-amplifiea- 
tion. 

'riie Velocity inicrophoiie 11 Inst rated has an 
output level of PS ill». These insi rnments 
are more rnggerl (Inin any of the other types 
of mierophoiies. They will stnml all kinds 
of shocks and rough ti'eatnient and ni'e not 
affected hy climatic or atmospheric coiiditimis 
ns in the case of certain oilier types, l)ue 
to ihese speehil advantages. Velocity micro¬ 
phones are especially desinihle for nse in eon- 
neetlon with moldle and portahh* I’.A. sy.s- 
terns. 

It hough some expi'i'inieiners may desire 
to const met one of tliese ''mikes” liy haml, 
very little is to In* gained l»y this, hoennso 
of the fact that the Uriino SnperitH' Kilihoii 
Mi<*n>phone Kit. upon which this artu'le is 
based, is availalde at a nominal cost. 



THE TALKING CANARY 

(PontitMfrfl from page 329) 

able output. Outside the store, a dynnmle 
sp>-aker can he eoneeale<l. Some i‘Xperirnent. 
ing will have |o In- done as to the high indes, 
since md all .'.peakers will re.'.pond to the 
extremely high notes 4if <'anary birds. 'Flie 
proprietor of the .viore is then told that lie 
will get a Ireineiidoiis attraction by having 
one of Ills best canary birds sing all o\er 
the block. To aec-omplish this, one of (he 
store's best birds is then pat in the cage, and 
the singing elTeet is prodiieed outside of the 
store, I'nless the sounds are eiitii'ely too 
loud, so that tliev will jinnoy (he neighbors, 
tlu‘y will n>n!illy not olijeet to the sound of 
canaries whist 1 in:: in the sti'*H»t. 

.\ not her Variation is to have another hiril 
cage hanging mitside the store, with a sing¬ 
ing canary and a Ihildwin unit installed in it, 
M’his eiiil is <‘oiineeti>d also to the master 
bird's <‘age, and through an amplitier. It will 
he found that the Ihildwin unit can stand 
ipilte a gooil hit of overload: and tin* nnisie 
whieli will issue from tin* si!'<'e| bird's cage 
will he loiid enough to attract jmssersby: 
who will wonder how a eaiiary can possibly 
sing so loinl not being iiifornied. of course, 
that it Is really a se<-f>nd canary, concealed 
inside (he store, who is doing the lu-tnal 
singing. 

While* priinarily. owners of hinl and animal 
shops will he interested in siieli an amplify¬ 
ing selieine. there is no rea.«;on why radio 
shops and other stores, for that matter, 
cannot use the same .scheme to arouse at¬ 
tention. 

In most eases it will he found a good in¬ 
vestment ns a nov<‘i advertising di*vire, to 
interest passersliy who will wonder how it is 
done. It Is then u]i to the merchant, by his 
window displa.v, to get the i-ustoiners Into his 
store. 


Increase 

YOUR Servicing 

BUSINESS 25 % 

If you arc ovcrltKiklng sorviolng aiiin radio;, (ben you're 
uil"iiiK .1 jrrc.if deal of l>u>ln(*''. Tin* unto .radio busl- 
nrs; had II; groate-t hooiti t(il; iia-.t siatiiiier utid thou¬ 
sands of srts wvn* .old. Ity ihi^ Hint* inanv of thc.se 
.same sets nNjnIrc xcrvh ing and wilh luin.irtMl> iif them 
right in >our <tvvn coMuniinil.^. jou r.in hidUl uii a rirkI 
,iulo-radio scnlilng hii.xini>;s. In a sluirt time you ran 
easily add or more to j'uer regular servicing bust- 



^2.50 
a Copy 

Every man eonnprted In any way with the lnxmilm: auto- 

ri<lh* lMl.xiMe-.s wilt uatil .i ropy of lhi> Imok ... . 

It lx devoted evHiidvely to auto-radio Mivjie "dotie" in 
rouiplele. Uiidersi.iiid.ihle fnriri 'i'he t >IT*’n‘I .\ |. At'Ttl- 
K.MUO .sKKVU'K M.XNI'.M. rojit.iin. Mhem.nlr ih.i- 
trr.iue. iIi.ixnI. I.ivout.. umintiUK itiNtrut«loiix. amt 
troiildr* shooting hiiils on all lu;::! .nid iti.mv older iiUKlel 

..elvers This Munuul tuniafris a '‘guld- 

iiilue" ot iiifurtiiatiun. 


List of Sets Corered in the Manual 


At wafer Kent .Mfg Co. 
Aiiloirat U.tdio CompaMy 
Carter frcriemoiur Curii 
CItevrolel .Motor t'om]i.iny 
I'roslfv Uiolio t’orn. 

Delro .\]i|iliiin<-e Corp. 
Emerson Eledrlr .Mfg. Co. 
^'ede^ale>l 1‘iin baser. Itu-. 
Fada Uiidio A Klee Curji. 
Ford.Majestic 

l-'r.inkliii Ka<lio Corik 
tSalvfn .'llfg. Cnn». 

(General Fleet rir Co. 
*:e*neral Motors Corn. 
Grigsby-Orunovv Co. 


Ch.ix. Hooiiwln Coiniiany 
.Montgomerv Ward & Co. 
.N.ilioiial Co,, Inc. 

I’hileo iiadio & Tel. Cori>. 
l*ien‘e-.\ iro. Inc, 

I’retnler Electric Co. 
UC.\-Viett)r Co., Ine. 
Sentinel U<i<lio Corn. 
.‘<l<arks-\ViiliJUi:f(ni t'orp. 

.'^ti wjiit Radio »v Tel Corp, 
I'nlfeil .\tiier. Uosi h (.'orp. 
Ibdti'il .NIotor.s .*<ervi<e 
IS. Ua<lio A: Tel C<)rp. 
Wells-:!ardtier i 'nnipuny 
Xentth UaJiu Curp. 


Over 200 Pages 
Over 500 Illustrations 
9x12 Inches 

Flexible, Loose-Leaf Cover 


Mail This Coupon Today! 


iJKRX.si:.\civ rcni.irATinN‘.*<. bu*. ium3 

OG-'.H I*ark IPaee. New Vurk. N. V, 


Enrlused you will find rny remiltaiuc of $2.50 for whlrh 
please semi me tine Copy of I he Hi:::: DFFlClAl. M'TO- 
RAPIO SKllVICE MAM Mb. (Sen.l remltlame In 
ehetk or money order. Ileglstor letter If U cuntaini 
cash or eurrency. WE PAY POSTAGE, 
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SERVICEMEN 
RADIO DEALERS 

SEND FOR THIS 

FREE 
CATALOG! 

1T*S CHOCK.FULI. 

Of BARGAINS FOR YOU 

Radio Dealers and Servicemen 
can t afford to be without this 
hook. It offers iiiarveloiis buys 
in Radio Sets, Long and Short 
Wave Apparatus, Service incirs 
Repair and Replacement Parts, 
Electrical (roods. Sporting 
Goods. 

Just Off The Press! 

in*, unions the first to have the pick of 
^reat har^ainN. Miiil this coupon now! 

KAlUtl rilU I LAK eo., INC. 

•>»r> Varick Street 

New Vork, N, V. Dept. llC-1- 

IMrjisc s»‘iul ni« free of cliarpc an<l with¬ 
out ulillgjitloii, your latest catalog. 


Name 


Atldrcss 
t’ity. 


State. 


Classified Advertisements 

AdvertIsemcnts in this Rettlon are Inserted at the 
col wf iwfhe rents iier «ord for each insertion— 
name, Initials and adilre^s each niliiit as niie word. 
< a.d) should a«rt«Mi|)any all cla-<'iUrd adverli'eiiicnls 
unless iilacfd by a rtioRnlzcd ad\eTlislnR aitemy. 

|e>*! IhiU ten w rd;. are accented. Advertising for 
the January lO.'O Issue should be received not later 
than Noveiuber bth. 


BUSINESS OPPORTUNITY 


FIRM. 8 ^'^:AUS KSTAin.lSllKlt. SKIJ-lNt* 
to >|Kciali>ls all over Spam, xdicits olTers for 
radio set.s |Ki|ntlar types. 

KiUar. (Spain). 


Cluirruca V Salaverria, 


"power suppues_ 

A.i\ I*<>\VKU. less than $5.00. ihTnd a'300-watt. 
110*v<»lt, 60-cycl<-. pulilic adriress or Unlit genera¬ 
tor. ('rtmplete plans .V.C. Rower. P. O. 

Unx 382, Vincennes. Indiana._ 

RADIO 

RADIO P.AKTS—WF CARRY KVKRVTllINCf 
for receiving and transmitting. Wedel Company, 
liic.. \Vhole>ale. Seattle, Washin gton. _ 

' RADIO TALENT 


I^NI>1S('0\ KKK.1) R.\IU<> TAT.KNT WILL UK 
given encouragement, opportunity ami manage¬ 
ment. .Microphone .ami caUaret audience provided 
free at 11 We.st 51‘.t Street, in R.atUo City, Nellie 
Edwards, New Vork, N. Y. 


—— 

THE MAGAZINE OF SEX SCIENCE 
.‘^KXOIdMtV, for-ciliH iillutnil *!cx nnaga/.lne, i« 
ivrinrii In slmi'le latiguioje ami can ho road by 
every member of the fatidly. It N iii«tnirtlve. on- 
lightening- nut ii rL'iuc hook— contains no jargon 
ih’votcd tji Si I on 0 of Health ll.vglenc. 

ronl.dns ill poll.uit aitblcs on Sex Silence. tlS 
page-, with atiraitl'c two-color (ovi-r, llcic ,iro a 
few of the iMoro important arthlo.-. Sex Prohibition.” 
The Mechanics of Conception. Test-Tube Babies. 
Sexual Stimulants. Mannish Women and Womenish 
Men, Painful Menstruation, The Church and Sex. Sex 
Secretions and Hair. Sex Life in Middle Aqes, Sex 
and Smelt. Nudism Restores Balance. Legalized Abor¬ 
tion. etc. 

Oot a roi>v of SEXOhOOY on any newsstand, or. 
If your dealer oannot supply yon, svtid 2jc in stamps 
for a copy of tlic dirront l<^lie. 

SEXOLOGY 25R West Broadway New York. N. Y. 


REMOTE CONTROL 

{Continued Jrom pufje iLTo) 

the ren'ivvr iiiuy In* ttiiu'd initl rooti‘<rlle<l 
from jiny tlosir»*d n*iiioti* jioint or points. 
m«‘n*ly Uy pressing [Uish-UulIons. Tin* device 
turns tin* set o.N tir t>l'E. ueetirately liiurs in 
any nne of tin- six jn'e svleeted slat inns, and 
inerease.s or ileereuses tin* voluitn*. .Miiiuuil 
tuning, other iluin necessary fnr the original 
setting of the seler-tor buttons is entirely 
eliinituiteil. 

'rills remote-cM»niroi on Hit is made by the 
Westingbousc l^lectric and .Mfg. t'onii»any. 

Referring li> Kig, l.\ wc see tlie intrmal 
position of the motor nrmatnre. It will be 
noted Ibat a sitring holds the urnuitnre so 
that the gear at one end is meshed with the 
volvime-<‘(iiitrol gears. .\t 18 V., the voltage 
used for V(»liime-4-niiirol O|>erution. the gears 
remain In this ]>osition and the oiM*ration of 
the volutin* control is secured. When the 
l<peed of the motor is increased, by oiM*rating 
it at this vidtage being uscil \vln*n the 

selector htitlous arc pressed. 'I'lie end thrust 
of tlie armature causes it to move laterally, 
then'hy disengaging the gear at the vidume- 
coiiirol en«l arnl t*iigaglng the gear at the sta- 
tioii-seh‘<-tor einl. 'I'liis is shown in Fig, 1IL 
'Idle spring at Hie einl of the ariiiatnre always 
causes it to return to the volume-control imi- 
sltlon when the mirrent is f I FI*''at Hie nndor. 
.\s tills action tak<*s idacc with the motor 
opei'atiiig in eithei- direction, «*onn‘olling Hie 
voltage at which the inolor is ojierated de. 
termines its fnin-Hon. .\ thi ohm resistor is 
plaeed in eaeh motor eireiiit eontrolliag the 
volume, to reduce the voltage from to 18 V, 

The Selector Controls 

The proper dlre<*tion of operation and the 
Slopping of the motor for selertion of a de¬ 
sired station is eoturolleil by a series of drums 
ami eoiitaetors. l*'ignre It* shows a seliemath- 
diagram of tin* motor arnl Its atijaeent elr* 
dills, 'rile tlninis Indd Hie eoiitaetors in the 
Id-oper position so that wln*ii n iiartieiilur 
seloeior lull Ion is depressi'd iln* nioior will 
turn in the right dirertion. When the roii- 
tiielor is at tin- [mint of the drum where ft is 
half-way lietweeii t*acli eoiilaei, the motor 
stops. This is INH tlegrees from Hie hob- ami 
W used to set the drum for a piirtlciilar sta¬ 
tion. 

The setting of the drums is made by the 
[(ins on ilie front |)an<*L ‘riicso are <h*sig- 
nati'd as “setting hut tons,” 'I’ln* seliu-t^u’ hiil- 
thm is [iressi'd and the <li*nm is moved by the 
motoi* niifil the fon’«*spoiiding contaetor is 
midwa.v l«»i\ve(*n tin* ituitacts. 'I’lie setting 
[(ill will new fall into the Inde in tin* drnin. 
if the setting hntton is 4le[presse<L t See Fig. 

1 Ry holding the pin lirinly in the hole, 
the desired station is a<*eiirately tuned in by 
means of the manual station si»h*ctor knob: 
or simid.v by mannall>' rotating the ganged 
Inning condensers by tirmly grusping the ro¬ 
tor [dates. When tiie desired station is tints 
tuned in. the [dii is relciised. 'riiereafier. 
pr<‘sslng the corre<|)ondlng seleetor hntton will 
always bring the ilrum lui<‘k to tin* [losltloii 
for wliieli it was si‘t. 

A comnnm lead Is used for the [lilot lamp 
and the selector bin tons in the remote eoii- 
trol box. 111 this way, when a selector I'Utton 
in tin* box is prosed, the enrrenl throiigli the 
eotinnoii lead is increased and hem-e the volt* 
age <lro[( in the load is increns(*d. 'Die result 
is ihat while the motor is niniiiiig. tie* [lilot 
light herumes vei’.v dim. .\s ’NO((n as iln* mo¬ 
tor slo[is. the lam[» Maslies bright, thus indi¬ 
cating that the desired station Is timed in. 
If Hie station Is then not heard, it is simpl.v 
iieeessary to [u'es.s the "[ilns'’ vdiitne 4*ontrol 
luiHon. reh*asing it when the desired out[>ut 
h'Vel is oblaiin*<L 

'riie eoiitaelor drum shaft is e4Ut[ded di¬ 
rectly to the shaft 4»f tin* gange^l tuning con- 
<l(‘nst*r of the receiver. .\ It hough it is I'eas- 
ibl<* to use tin* tilier gear with a small [liiiiou 
attaelied to the <((iolenser shaft, this ma.v he 
dis[).‘iis4>d with In nr«ler to simplify Hie pro- 
e 4 *<lnre. In this eas(‘. the gear is removi'd 
from the drum shaft by knocking out the 

small ia|>ered [liii wlih*h hohls It to the shaft. 
A standard metallic 4-ou[ding ada[n'*r. fnr- 
iiislusl with flu* I'outrol. Is llM*n f{i*'^tcued on 
Hn* drum shaft, ainl the shaft of the con¬ 
denser is secured to the olbcr end of this 

eou|dlug. 


Build the 1934 
DENTON ULTRA¬ 
MODERN SUPER-HET 

Whv Will! six iiioiitliR or a year for a factory*built 
8et eoiitaiiiing today’s wonderful atharices in ratllo 
engineering, wh*»ii vou can liave them all—right 
now—ill entford E. Denton’s 1984 Ultra-Modem 
.Super, 

Tins Ciirefully enpim‘en*d cu^tom-built ree<‘iver, 
whh'h liiis been d<*velo[H‘d ovi-r a period of four 
years, hiis agaia l»(*cn im[(n»ved by Hn* add it ion of 
in»-to-th<*-iniimie ♦•ngine4‘ring features plus the lat¬ 
est and most (‘tticieiit tithes. 


A FEW FEATURES 


Improvcil .Xuloinatk- Vol¬ 
ume t'oiiirul cirrult 
New 2-\T TuIh* «'(.inl(lrl- 
Ing OM-illatur and First 
Deteclor 
Tunliii! .Meter 
New Stvoml Pelei'tor 
Slicni Tun line Swllili 
Hand l*»ss Input—Nine 
Tuning Circuits 


Heinarkable SclectlTlty 
and Sensitivity 
Sai(M(th Operation 
Ureal SuUlllty 
HIkIi Kirielency 
Kiiiiriinm, Volume If Hc- 
nulred 

l*r((\Ll((n for Phono Pick¬ 
up 

Superti Tune tjuallty 


ALL PARTS FOR THE 1934 ULTRA- 
MODERN SUPER IN STOCK—PARTS 
MAY BE PURCHASED SEPARATELY 
OR AS A COMPLETE KIT 

COMPLETE KIT INCLUDES 

mfd. Four Gang Tuning Conilensor. 

•Pircl ...**■■ i'./ 

1 — 7 .'(« mmf. Mbaniuld Cutideioer, i.v|(e itL.l.i. 

I rdl mill!. .MU.Id liindeJi-cr. l>|i* -I'' 

::'»ll nmif. Mlcaimtld I’unden'crN. t.vre ♦•4}32, @ .10 .SM 

I ,um; jHf. Mlcaiiuld t*undcii>er. type HHS.. ---H 

1' MIcainuld Trimmer CimdetiM-r. type l» 88 :i.1*2 

1- 1 tiif Kiel III Ik bn <^lllden^er. lyiK* GUI ml. 

II -.1 mV 2tiu voll Acralest 4 'iirlildge t'omlensers, 

tvi»4' (f' .. 

j ,„f . pm volt .NinitcM l*artrblge C 4 >n 4 len>?er, 

m>e r»(:in ..13 

I- .2'* mf . 21111 voll .\tr;d 4 *d Cartridge Condenser. 

tMK' 2 s:i.'. . 13 

1—.02 mf . 400 vult Aerated I’artrhlge Cundciiser. 

tvpi* .-.(ill .. 

1 III mf.. 2'» voll Act.ilcl Klectr 4 )lytlc iNindniser, ^ 

Kif . .'lUii l*4'ak Volt' A( r-dc^l KlectrolyiI p 

i'uii<l 4 *nxer't. lyiie -'(aus. ^ ,.'il.l.OS 

1 —.\i-ratcd Kit of Hiiiid-I’n-i a.ld Petcrlur-Os- 

ciltahir I‘oil'. No. <a;,M. 1.75 

1—.\cr!il 4 ‘'l K.F. rimk 4 *. type 2^71. 

:i .\cr!ll^■^t I7‘* kc. II*. Tiac'i laners. lyia* r>3.")8, 

^ ,!I 5 .. If.85 

l--Fro%t V<(liiit(i* 1‘ontrol w ih Ho’vi-r Svvllcli. type 

i -Sh‘cIj(I i-'c*Ieta'cil Fha-d- uilli h4ilcx (1rille4l f4)r 

MM-kr 4 N uiiil l'u'\ 4 'r ■^t 4 n^l(l^m 4 ■r. ijpe 7297. l.PO 

1 .tcratesl I’tiwei Truti'firrmer. ty|( 4 ‘ 2.'27. 2.75 

I :tii ti 4 *iirv, 75 mu. .Ncr. 4 l 4 -.d .Mulhi t'laike. type 

1 Tiiii.irv sum* .svvjifii, N«. .'*'.^^1.-•’* 

1—Aerated I’u'li-Hull Input Transf 4 »nncr, type 

1 — .\crat 4 ^t Timing Hial, type 4047, for largo ron- 

iIcn-iT '•liiift . 9® 

"i .S(rc 4 ‘n Grill riip'. .96 

' Amde-t TiiI> 4 * shlcldv, type 7173, @ .20. 1,00 

1 rimr-rt<rig SiHki'i. marked so.05 

2- Siv Hrtnig StN-krU. iiiarke*! 2.\.". («• .0.5.10 

I -Five-|*ning S<Kkel. imiiked '■Speaker”.05 

;; six Pnitig S(Hk 4 ‘tN. maiked 5.S. @ .05.15 

1 Seven I'niiig StM-ket. niKrked 2.'7.05 

T- -Six Prmig Sneki't. marked 2.\*>. .0.5 

1 -.\liU*n .S|H>rt ring KMil Cap. tyin* .'..'019.20 

0 ft. l*(.vver Cord .ml Plug, lype 73iil.15 

1 -Khv .M>ipima-I•miiml Strip, type do.io.11 

1 -.'i»0 4 iht)i, 'i vv.dt .\(rate-f Ue'SIsPir, I.vp 4 * .'iSBO.. .08 

:: ohm. wut .Xerate^t H 4 *sl'tor>!, type 5860, 

(3* .418 214 

2— 20,mm ohm. 1 watt Aeratc'l Uo'Ltnrs. lype 3.5ud. 

(ft ns . .16 

l -'.ii.oiMi ohm. 14 watt .Xetaled Red-vlor, type .'i960 .08 

3— ‘ij iiKg.. watt Aerated U 4 ddor<. Iyiie 5860. 

^ OS .24 

[._;pi.om> ohm. 1 w.itt .Xe^ilte^t Ueststor. type 3.5ltll .08 
1 L tiu-g . t;. wait .Xrrated Ueslstor. type 5.'*»ui,. .08 

1 '.mill olitn. tj watt Xer.ite^t Ue^Llor, ty|ie .5Si;i». .08 

1 2011 ohm. 2 watt AeMle'l KesMor, Ivpe r.l.S.'t... .08 

1—Fro-l Poteiilliitneler, 'a meg. type 0160.45 

TOTAL .421.04 

Net Price of above parts if pur- 
chased in one kit. C)nly -- 

1 U 4 -.(drlte Toning Meter. O-lli ma. tvjK* TM-120. .$1.20 
1 I'oiiiplele Set of Kiglit XfalHied Ua.vlliefm Tul(e-« 

ff(r l!L‘!l I'ltr.i-XliMletii Super...$6.85 

1—MatclunI liMiaiiile Speaker- H'i bieh dia.. No. 

529 .$3.70 

Alt otir hranrhe*! carry' :i 4 'nmplete line of hmadcast ndlo 
M-l-i, and pail', n pl.ieeiriei)t parts. ^Iiort wave receivers, 
liilieN. puhllf .oldre'N 4*(]iiipoient. meters anil 4)lher r.4'lh> 
supplier Setni lor our < ompIete I os-page FUKK l iitalog. 
Servicemen!. Havi* yon r 4 >e<iv«'i| vour free copy ol tho 
new .Xer.de«t Hisik 4 )n Puldle .Xd<lre 53 and Sound K<]Ui|». 
meiity If not. write fer U at oiue. 

FEDERATED PURCHASER, Inc. 

i 25 R Park Place New York, N. Y. 
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SEMI VICE MEN . 

Ilfre gre the nciv linpnivcil essential parts for the 
New Revised Radio-Craft Universal Analyrer. See 
|iuKe 21K uf October Issue. 

907WLCA New Small “-pill Latch-Lock Analyzer 
I'ltiK coinpiete witli 7* ft. M-wlre ealMe... .List $5.5(1 
974DSA. 975DSA. 976DSA. arid 977DSA.List 5.U0 

456B (’oiniHi.sIte t-5-i> itutton Socket.List .5(1 

427 .Medium 7-('tinlarl Ihittmi Socket.List .25 

427A Small 7-rontact Hutton Socket.LLt .25 

91 170 Luxe Insulated Screen-Grid Clip. .List .25 
Now Is the time to modernize 
all of your test equipment. Don't 
delay any longer. Here are kits 
priced to fit every serviceman. 
Directions and diagrams includ¬ 
ed with all outfits. Each adap¬ 
ter has a bi-color ring with 
distinctive color-Jiand between 
heater holes to enable any adap¬ 
ter to be quickly Joined to the 
analyzer plug. 

Here is the professional model. 

I'scd on tile latot Weston- 
Jeufll. llh-kok. Supreme, etc., 
teoler'. If jou want the best 
get this kit. rias the faniou> 
Na-.Md Latch-Lock %iltli thumh 
release. 

907\VI..\ Nerv small 7- 
priing l.aIch-I>H-k Ana¬ 
lyzer riug ulrh Twin Ll>(t 

. . _ ....... .$:i.rin 

ertnSA 7A to 4-pn>nK L.ilch Aihipter. 1.25 

1l7."|rS.\ r,.\ to 5-proiig l.atcll .Xilapter.,,. 1.2.5 

;*r'.|>.s.\ 7 .\ to lUprotig l.aidi .Vdapicr. 1.2.5 

UTTlrSA 7A to 7-prong Latch Adapter. I 25 

ilurW I.A KIT i'onipletc a< slruwn....$S.5P 

Here is the set tor those who 
want the lowest possible priee. 
rsc-i till* Handle Plug with the 
wired f.\|ic 'Make-Yonr-ihin” 
siimII diameter a'<>0(]iile adati- 
ters. Increased adapter height 
j" permit< easy removal when left 
b In s(K‘ket. C. G. stud supplied. 

[ 9771* 7-prong rialn-Type 

, Analyzer Plug .$ .t(J 

974\V 7 to -i-prong Wired 

Adapter .55 

975\v 7 to 5.prong Wired 

Adaptor . 55 

9*''AV 7 to C-prong Wired 

^..Adapter .55 

977 W.V 7 to 7.\-prong 
XMrevl .\dapier ..55 

977 P KIT (.'ornplcte as 

shown .$2.rt0 

8- Wlre Rrald-CoTorod Analyzer Talde.. .L ist lilc ft. 
REPLACE YOUR OBSOLETE SOCKETS WITH 
THESE LATEST COMPOSITE SOCKETS 
4.5i» t-.5-*i ('iu)iar i (‘ninpiisile Socket... .List 50c ea. 
477 7-7 f'nntact (^►m|•o-lte Sm-ket.1.1 n TiOc ea 


C. Cf. Handle.... 


Make - Your - Own” | •• 

Aflajiter Kit .Ml the 
parn for making any re¬ 
quired adatiier. Including 
all ten t>|M-> ot -oi kei 
lop-sect Ions a n d Miiall 
.sized ha-e-sectinns lOin- 
l♦lete W’lth over two dozen 
asMirted e\fen>lon. giildcr- 
hig, conne<ili)n, phone- 
li]> and ciini rol-grld ter¬ 
minals. connectors, clips 
and lea<l wires, PnP 
■'.Xfake - Your - Oivii” 

.Xdapicr Kit complete, 

l-lst .$2.50 

Ihiiiglil sepnrntely eai h 4, 

5, (i. 7 and sninll 7 top 
or base section lists at 
25c e arh. _ 

GET THIS ADAPTER TO MODERNIZE YMr 
TUBE CHECKER 
950XYL T’nlver^al Tube 
(’hccklng .\daptiT (c-t< over 
Ml) xi:w rritiis, .\o wires 
—iHi le.id'—!!(» j,M kt. -very 
.slmide 10 operate—circuit 
dl.igr.im anri vllrection 
cliart listing over 100 
NLW Triti:.< viJtli spare? 
for recording re.idiiig> of 
and future Klhes aic supplied 

Jiti iiid« rs. Ll»t Price.. 

If your tube «lie«kcr ha- tn) llUi. 
iiieiit-vidfage -vvltih the y5lS(lL ad.iptcr rutis| be u«cd 
on the luse uf the !»5n\VL. !>5l.<ni. I'Y top—I V 

hoitiim—with (• (j. le.i.i L|.t i‘i|,e.$1.25 

950TR TR^NSFORMER^YPE TU BE-CH ECKI NG 
ADAPTER 

Has self-contained lila- 
iiicnl tran-foriiier and 
Mdtage svv Iti li for testing 
a1] in to ;io voli tiities in 
a III* tv pi* 24 (iihechecker 


'.(M-ket 

Can > 0(1 

1 lii>ck 

tbi* 2 

5/.5. 1 

i;!. •I'i. 

12/.3. 

1 1. 1 

7. IS 

.\ 22 

A 2*5. 

,\2'<. 

A3i), 

.VI 2 “’ 

Ain, 

A i'<. 

A K. 

nz'.o. 

UAl. 

SOI. 

25/.:’,. 

i<(i. 

2'»2A, 

2:2'.\. 

,*l«. 

If not 

>(iU 


need the i).5dTll ad.iiitcr. 

Iilicctioti and ri-.td[ng chart on baso of adapter. 
Ci-t \ont> now aiid lie aide to check all the new high 

lil.niicnt voltage tube-. LI>1 I'rlcO.$6,00 

.**» iv ii clilcir- IH-diiinf .......35'5' 

Un Dfdcr' amounting to $lii0l) I.lst T'riro.40^ 

HERE'S THE DATA YDU WANT 
Send two ;Jr -t.iiiip- tur now Itooklcl 'timvlng Hliis- 
tr.it(>il tube -ocket connections of over 2*iP ditferent 
lytic- of fijIuR. data on rewiring oh-olcte set analyz¬ 
ers and iJ'ing new tube's In idace of old tvpe-, ln- 
ilude- catalog p.igcs on all kiinls of in<MvbIua1 and 
eiiiii|Misltc soikets. speaker slug', rnnneefurs. W'ound 
and unwound [ilng.ln colls, coil winding data and 
J^-W and li-C receiver circuit, etc. 

ALDEN PRODUCTS CO. 

Dept. R-12. 715 Center St 
BROCKTON. MASS. 


j The Volume Control 

I If the radio lecciver hbo.s a volttuu- (nntrol 
I of iip|>ro.\iinjttcly .‘iofin in r.oHo nlnns rosist- 
iinc(\ dis(‘onn<*( t lln* Icjids fnmi |1 h*s(*i volitino 
I control, Icnirfhcn them if iiccnssury and solder 
them to till* vniiimo control funii.^licd with 
the rcmoli* control. The small brown resis¬ 
tor, also funiislicd with the rciiiotu coin ml. 
has a rcsisinncc of a|j|)ro.\imat(*ly roMld ohms 
and this nmy he cuniicctod in si*rii*s ns an ad¬ 
ditional c.xtcrniil li.\<‘(l resistor, if rmjniivd. 

llowovor, if ihi* receiver volume cotiirnl lias 
a itnicli hiL'hcr or a min-li lower rcsistanci* 
Ihjin lh(» oiii* sii|i|d]mi with the r(*inntc con¬ 
trol, or if it is deemed preferahh* to rciaiii 
the rcieivcr i-oiitroi. this may he iloin* hy re¬ 
moving tin* vuhtnu^ control fnrnishiMl with the 
remote control iinif. h.v foiciinr out the ln|i- 
en*d |dti which holds iis shafi to the (*oIliir. 
The set volittiK* ciHitrol is rem(»vod and is ,suh- 
stitilted in jdace of the mie jn.«st ri'iimved 
from ihe remote control. It is piit into idjo-e 
and the hole in the rnlltir Is used as a ’ 
for drillin;; a hole thi'oii; 2 h the volume eoiitrul 
shaft. 'I'hi* pin is rei»liiced, thus fasteiiiiiif 
I the set vohinii* control sc(>nrely to the eollar 
I and tin* iiieinl jrcar. T'lie voliinie «-on|rol h-ad^ 

I a 1*0 e.\tended from the set and resoldered to 
j the volume control in it-< new position. 

'rin* third and last o|ieraiion 4'onsisls of re¬ 
moving: the s]u*eia1 I hree-jirom: l)hi;r from the 
j thre4‘-wlre .\.4'. cjihle. oin* of the win's Is 
also reniov(*d from the t\vo'.|»rontr 110 V. pluj: 
used for snpplyini: current to the S(*t. 'Phi' 

wire is eonilerteil to the ... wire uf th(* n*- 

niote eontrol c:ild(\ The Idjiek wire from ihe 
remote control cable is joit info tin* two- 
[iroiiL' r)hi;r in i>hic«* of fhe wire wliieh was 
removed. The yellow wire is tii(‘U coiinejteil 
to the other stdi* of fhi* Iwo-pronj: pliii:—that 
is. to the side also eonneeifd to the set. The 
diagram shown in PI;:. 11) makes this «|ini.- 
clear. 

lleviowin;: tiie nroia'diire oiiMini'd aiwive. it 
will he seen that lids resolves iiself Into thro,, 
simple operations. recardl<‘ss of the make or 
type of I’adio rereiver to In* ei)iiipp,*d with 
tliis r)“mot,* <’oiitr,d. I''lrst. a .simple rnei-hani- 
eal coniK'ction between the dnini shaft of the 
leliiot,* conlrol and Ihe ('Ondenser siiafl of 
th(* siiiH'],* dial control sei. Scroll,1. tin* snh- 
si it lit ion of tlie set volume control for the 
one on the device ami tin* resohleriii^^ of a 
few wires. Third. r(*moval of a thr,M*-i»ron;: 
pluL' and suhstiiulinn of a standard f wo¬ 
rn on^r idn;:. 'I'lie only other eoniiertlons to 
l»e made are the 1:; wires from the ft. Hat 
cable to the remote eontrol cable terminal 
strip. 'rin*se 1*J wires terminate In lin:s wbirii 
an* held fiLrlitly in phie,* oii the terniinat strip 
by means of iirji.><s .s,’rews. I*y ref,*rriii;: to 
Kit:. IK. tin* connections may be ,*asily fot- 
hoved. 

Quality and Selectivity 

In Kitf. is illii'^tnited the l.aray,*tte re¬ 
mote eontt'id 1\.\. tuner, es|ie,-ially desi;:iH*d 
around the aforementioned unit whirli imme¬ 
diately rreates a initenthil market for tin* wide 
awake s« rvii-e. or sound spci iallst, Tliis tinit 
(•nibo,in*s ail ,,f the featiin's of the remote 
(’(Oiirol hist deserib,*d. in addition to ilm'se 
of the l’..\.. T.lJ.l’*. selector. 

'riien* are iiiaiiy appli,-ations for a device 
sueii as this in hot,*Is. ,’bdis, sysfeiiis. 

and for •'radio' pick up f„r fheatre-i.” ’I'ln* 

advantaires at.. a I on,-,*. f,,r. in nlniost 

every hir::e -< 01111(1 iti'<ia Hat ion it is iTieonv<*ni- 
eiit for th(* opi-rator Im- m ar fin' ■•raelc’* or 
aiiipliibT room, ’riien-for,-. wiili the above ar- 
ran;:enn*nt. in the eas,* ,if tin* hotel iiwtalla- 
li'Mi, the ,l,*sk clerk can o]M*rat(* tin* radio 
sy.‘.t(*m without leavinig ins position. Thi" is 
a ;:re;it stiles point (*n this inner or any oilier 
device employin:: tin* r(*nnn(* control I P'or 
the d,'1uxe Inline iiisiallaibni. this unit lernN 
its(*lf Well. a'< it can be iiistall(*d in (In* wall 
lM*hind any eone4*aMm: (<bje,-t. and Iho owner 
ejiii Inin* his r(*,’eiv(*r fidiii variotix parts of 
lln* room, a-^ far as that is coiiiertn*d. 

Remote Control 

.\ sehemalic diairram of tin* tnn(*r employ**,! 
in tile r,*niofe control rack tuoiintiTi;: assenddy 
is sh,iwn ill 1‘it:. ”. nnd it Is at oina* appan*nt 
to the technically Indineil that this unit was 
desiirni*,! for ;:o<»d audio n*sponse. as tin* fa¬ 
miliar T.ILP. cirenit is enii»loyed. In d(*lii.V(* 
sound installations, it Is innessarv for tin* 
frcijueiicy tharact(.-ristic of tin* ninpiitit*r to lx* 



ne 

of These 
Popular Short WaveBooh 


Here’s money put right Into your pocket— here's a mt- 
ing you never guvo ;i thought to. Yuu gut absulutely 
FUKK any on,* or itinre of Hie regular 25,- .'ind fid,- .limri 
wave i^ioks with a year's subscrliXIun to SHOIfT XV.Wd 
(*lt.M‘'T. the Radie Experimenter's Magazine. .\ one 
.ve.,r’> >iihs('ripiio,i brings you one tlfiy I't-nt book or (wo 
tvvi-niy-ilvt- «t*nt book>: a (wo-ycar >ubstrlption brings 
you two firiy ,-fnt b(x>kj and any (gic (went)-Hvt* ,• lit 
book. Decide NOW what IwHik-, ar,* most nveessan to 
you—thou send us your suhscriiitlon by return mall. 
The books will be sent to you ituuiedlately. 



4<Calgr Cefor 
9" 1 12" In SIzp 
Over 200 IHustratlone 



No I 
5»»C 


No, 3 
50c 


No. 3 
25e 


Nov 4 
25o 


ins popular short-wave magazine interests the greet 
army nf ’’hiUn-.’* bnia*I<',i-ii li-tener-!, am] general 
raibn >tnii>-nt> vvl,ri ar,* i,it,-n’.n*il In experlim-nial as 
w,-ii . 1 - -(lentlili' angii'N or slum wavi* ili>v,-ii<|i,ii,nt ami 
)iPt>lI('ailon. In cai ii monthly Is'JUO appears the largest 
.»nd most correct short-wave station eall list, and Im¬ 
portant <’«>n-tru(*tiim articles on receivers and trnn.smlt* 
ter.-, including ’’piefurtzed” diagrams eadly undcrstoml 
i*y anvone. a big feature "orlglnalefi” by .SHOUT WAVK 
(’U.\FT. You'll al>o And the laTest news about short¬ 
wave physics, micro- and ultra->hort w.ivcs and other 
applications of this newest branch of radio. 


Many Short Wave Sets to Build 

Many errellint short-wave sel^ with complete const rue- 
lion detail' with ’•pli-tur**” ,II.,gram<, are found In every 
I'-ne—these .-cts vary from .-miple one- and tvvo-tul»e 
sets to those of more advamevl design, five and eight 
tubeg. 


Big Silver Trophy FREE! 

Uercntly iretiigtiraled by Mr. Hugo Cemsbaok. Kdltor. 
VV.I. tile ‘'Short Wave Scout Contest." To the Shrvrt- 
XVave • f.in” vvlio h.is lugged and obtained verlfliatlon of 
tl>e l.irge-l niinitu’r of «l(iiri-w.tvr stations fniin all over 
the World, (luring one month, will l>e awarded a tnagnitl- 
ictu silver siiort Wave Scout Trophy. 

Mail This Coupon Today! 


SHORT WAVE CRAFT, Dept. RC-12 
96-98 Park Place, New York, N. Y. 

Grntlonien; Knclo-, d voy will find my remItTance for a 
-iib-i ription to SHOUT WAVK CRAFT for 
r 1 One Year (a $2 .50 (Canaiiian and foreign $3.00) 
f 1 iTvo V,-.,r< (o $.5 (Ul (Canadian and foreign $6.00) 
Send me KUKK books which are rir led brtow. 

1 2 .3 4 


Name . 

.\ddrev9 . 

t'lty ... State . 

(Send remittance In check or money order. Register let, 
ter If U contains cash or unused U. 8. Postage Stamps.) 
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A NEW MONEY MAKING 
BUSINESS 

for Radio Service Men 


h n I <i]|-\4<ar*ri>uiMl iiiiMioy-niiiKiiii; oppor- 
tuiilt> fur nirti \\hu \isicin hikI fore.'luht. 

'N’llti lEio iPKal jiaU’ «>f Im'it now* iiraclirall.v l•'rilhlish^•(l 
In <‘V4 tv aiKi rapidly KniultiK iiilit a lar»:e 

liidii'tiv, Jill n >l;Uirniilx, Inirx. rhili'i and liulels | 

are T.m rd uitli I'le inuliU'ii) of proiieil.v roiulilioned e«|idp. 
liiriil lo ki-op ^(mhI lo*»‘r from xourin*". I»ad la>tc and 
other delcririalMn re^ulliiii; from iineleanlliiess. 

'rio' plro-s nii>l rill Is llirnuKli wliii'h ip'cr is ptiin|K>d have 
to III* kept iiir”ii idiitiNly clean. In luany >latev there 
are veiy di.ivtli rc^tula'Ini; laws a.s to how iininy lltiM‘s 
eai h week all i><‘tr pipes ami colLs hme to be cl^Hn^d 
111 any e;<taldiN) itieiil where beer Is sohl. 

And here is wlierc you Service Men come In to niako 
nrnmy! 

SKT vnritSH.F VV IN tub nKKK-l*ll»l-: CLKAN- 

INt’r III SINKS.''. 

.\1I \on nerri is oiir new. unique, compact, portable ; 
IIKKU l’II*i:-riHL t'LKANKR. 

fJo and \I'if oiir loeal re'taurants, cafes, bars, cluba. 
Slid hiilid', ami lu.ike a .senire i*ontrarl with tlio pro* 
prietoTi lo r-bim tiielr ei[uipiiient once or twice a weeic. 
or olteller, at :i tl\ed charge. 



The price .\<d pay for your IlKKK riI’K-<*OIL 
tT.KA.NKH will eoiiie hack t« yon in e.irnlngs In a very- 
few du\^ <if work, and every cent you take In after that 
will be dear protlt^BIG MONEY FOR YOUl 

The IlKICU l*lI*K.i’tllB n.K.X.N'KK here desr rllMu! Is 
scleiililicalK cnii'tiur ted lit do a thoroiigli job ol clean- 
ing beer plpellii.'. ndN. and t.imels. It Is ruggedly 
Initlt for hard me and long ser\iie. There Is nothing 
Hi get out of order. 

We fidlv gnat intee every one of OUT TIKKU I’TPK- 
KtHi. i r.KA.NKUS agaln»t defeets in cither material or 
workniaiidiiji. 

Thl.s portable apparatus ron'lsts of a II P. motor, 
a HIKl'M'r IHllVK (iiiiitirexMir. and a vv.iler*tatik. The 
tank is ptmiiUd with water-Intake plug; pre^Mire gauge; 

•:ii-|h, >af«l.v v.dve, water outlet fau<et ami ... 

lu-eiioiis for eoll. The entire eqiiipiiient weighs lbs., 
and toeasiires 2"" In leiigtli. 11" in wldlli and 18" In | 

iieight. Siilpping v\eiglit do Iba. [ 

The ..ill I I' portable, and niminted on a base 

cipiippeil witli ^rl all wheel.s. 

Vo n^e the apparatus, all .vou bavo to do Ifl lo plug ; 

your ninlor Into aiiv .\.t’. light .-.oc-ket, fill the tank ^ 

iliiee-ipiai ter' fu 1 of hut or cold water (to which you 
iiia\ ii«ld aiiimor i.i, ^.d .'oda. or anv r leati'liig lum- 
puundl, sl.irl .vm r motor until your gauge 'hows about 
40 lb', «f air pn •sure, coiiiiti t the einidy ticrr line with 
your lank, uiieii ’he heer lainels and fon-e llie i leaii'ing 
ill,old tlinaigli tie idi»e' and eoll'. Itepeat ihe opera- 
linn with clear water, and blow out ihc colls and pipes 
with air. This !' all tliere 1' lo it. 

I’nder our int.iodiietory offer here .'innoiiiK ed for the 
flr't lime Ibis v hole 'ervlu- e>iuliim<*ni de'crlhcd above 
will be sold (or a limited I line al the siK'elal price of 

$ 37.50 

(Shipped by Express or Freight Collect) 

In any new lx siness venture, niic of Ihe prime ele¬ 
ments of '•O'ce" I' lo gel in on ttie ground tloor. lie 
the tlT'i one In y lur »iiy lo this new 'crvhe husl- 

i.eS'l I’.i'li ill ot tlie 't.irl! If you work it right, yon 
will make .i i»t ot itioncy, and you will have woik to ' 
keep yuii bii'i' stit liner and wlnUT. 

Send us your order now, U'lng tlio order blank below. 

-ORDER BLANK ——— 

WELLWORTH TRADING CO. 

HI W. Lake St.. Chicago, tit. RC*I2 I 

Kiielosed find j;i7.50 for which please ship mo hy | 
expre>s or freight one of your BEBA PlPB-COlls 
CI.i:.\NKH out tits. i 


OHSoiitlall.v fltii lo'tWet'll -10 atnl Ht.OtiO ryeh's. 
anti as tliore an' aii.v niiinln'r of uniidlUors on 
the nmrki't today mimliU' of moot ini; those 
requirements, this pltnse in'*‘s«*nts tm lu'olileni. 
lluwevt'r, will'll we eotisidt'r the tniter, we are 
iu'e?!ented willi an entirely clilTei-ent eonilitioii. 

I'resent tlay hioaileastin;.' alloi-ntions aro 
snrh that a very seleellve reeeiver Is re- 
qniretl in order to .'se|uirate the various sta¬ 
tions front eatli other, ninl radio reeeiviuir 
oni:lneer.s have met iliis eoudilloti wit It an of¬ 
fensive unit, whh-h is qnile elTerlive. in the 
ferin of the sniierlieterodyne. 'Diis si't. while 
it fnltills the dt'sired ft-iun a si'leefivity anifle, 
falls Ihit when a fieniieiu-y i-liaiaetv'fistie sneh 
jif' slats'll for a deluxe amiilllier. is reiinired. 
'rite avei-a;;i» siiiM*i-hefei'orlyin' does liol respotift 
to audio fri'i|nen<-ii's above .''dam eyeles. ainl 
lii'iiee dor'S not leprodnee the lii^^h notes silf- 
fji-iently to airord llie hi;rhi'st i]uality rt'iirn- 
dneiioti. 'rherefore. there is only one solii- 
tioii to a iii-ohli'lii of this nature re;.'a rdh'ss of 
how nineh ‘•hlirher inatheniaties” is employed, 
and that Is to use a t'iri'nii whieh will afford 
an ainlio fre<|Ueni-y response as irorul as tliat 
of the ant pi I tier. 

r.ut. the avei'iivre reaih'f may remark: "of 
what use is this snpt'rb ipialit.v If yon cauuol: 
.separate the stations.” The answer is: ”n€Uie 
whatsoever.’* Natnnilly, this is not the ease 
here, as a fsieior so important eoiild not in' 
nverlooketl. While it is tiiie that the selee- 
tivity of this tuner is mu eipial to that whieh 
ean he ohtaiiied in the most ehilMiraie sniu'i- 
heterotiynes. it Is iieveri heless moi-e .veleelive 
than many of the snin'i-liet’s whieh tin' aittlioi- 
has had the pleasure of tt'stin;;. 'riiis nti- 
usiial seleetivit.v is areorapllshed hy employin;: 
a foiir-irtiiiL' eondeiiser in a speeially tlesiu'iied 
eireillt eonsistin;: of a hii'hly seleetive dotllde 
turn'd hainl-seleetor stii!.re. ticket her with two 
tiini'd staL'es of It.F. ushiL' niiiisiiaHy si'leetive 
lit/, wound K.l'*. trjinsfiii'mers. Two type 
K.K. pt'Utode 1 lilies are employed as amplitiiTs 
iti this ai*i-an;;einent whieli also aid in makiti;; 
this tniiei- si'leetive hy virtue of tlieir remote 
♦-iit-nff feature, elTeetively I'l'dnehi'^' eross nimht- 
hitlou. A type ."»7 ;;eiiernl purpost' tithe is em¬ 
ployed as a linear deteetor, the oiitpnt Im'Itii; 
fed* dire«uiy to the m-id of tlie Input tube of 
the amplitier. 'rite extremely Itipuf ini- 

pedanee of the .*V7 tuhe further enhaiU'es the 
seleet ive ipiality of this tuin'r. 

.\ tihiiin'iil irrinsfoi'ini'r is sniipllt'd with the 
eompli'te asseinidy, as the '‘I*’’ suppl.v is in* 
vaiinhiy iduaiiied front tin* power sipYply of 
tin* amplhier. If for any reason It is neees- 
sar\- to ohtain the power I'lsewhere. tliis I'an 
lie tioin vor.v easily hy emistrnet 1 nu n small 
an.xiliary suppl.v whieh will deliver lum to 
•jr.O \‘. at •-!.% nia. A eathode type of voliinn* oon- 
tnd is employed in the tiuier. atnl in the nia- 
jorily of eases this will always he kept tip- 
pnixhnati'ly oin'-iinartor of the way on. whieh 
further reduces the strain on the power sup¬ 
ply. as llie eun-eiit drain at that point will 
ho allot!t 10 ma. 

The iiaiiel diinensious tire sueli flint the re- 
niote eoutnd tinier will fit a siainlard W.K. 
raek. heiUL' -tit' x P ins. liiuh. The overall di¬ 
mensions of tin* eh:is>is are 17 *2 X x S 

Ins. hi;;li. In the event it is deslretl |o mount 
this unit in a eorisole. the panel ran he dis¬ 
carded. 

Ill enneliision. It Is apparent that Ihe re¬ 
mote eontrol is easy to sell heeaiise it pos- 
si'sses lii;:ieal ainl i-nmpelliiii: sales features. 
It Is a convenient and useful development in 
radio, and it appeals to the universal ih'sire 
lo he np-t ii-ilafe. If ma.v in* used to eliminate 
old style. n!i‘'ii:hily eahinefs. sinei* the s(*t 
eipii|t|ii'd with I'emofe i-onfinl may he installed 
in a elosi't. in the nttic^ or in any other out 
of the wa\- place. 

From the listeners* standpoint, remote eon- 
tnd adds imineastnaldy to the utility of the 
railiii set. The rei-eiver in the livin;: rtiora 
may he operated fi'otn the hedvootn, hy means 
of a eiuiffid 1m»x a1oni;sido the lied. .\ eontrol 
box jdaeed near the easy eliair permits eha ti;;- 
inu from one pro;;rain to another merely hy 
pressing' a hijttoii. Kven disfaneo fans ean 
ntili/e the i»resele<'tor feature of the remote 
eontrol. fi> enable them to hrinu in a distant 
station niuht after ni;:ht. onee it has been 
hx-ati'd. so that the seleetor tunes to it. 


Name .... 

Alldress . 

City .StsU 


KEEP UP TO DATE 
with 

R\nio-Qt\i'T 


RADOLEK’S 


NEW LINE OF 
AMPLIFIERS 



This 15-WAn 

3-STAGE MODEL 


“lirUr $a 2*40 

ONLY - 


• PUSH-PULL 2A3s 

• IMPROVED CLASS A PRIME 

• 30 WATT SPEAKER FIELD SUPPLY 


One of the finest 1\V:itt Aniidifiers ever p^uce<i 
—yet lower in price ihaii previous Amplifiers far 
less effieielit and well made. Mofit Power per dol¬ 
lar, with iiiatiliU'SS Tone. For use with Mieo#- 
phoiii*. I'hiiMiutraph or Kadio. DriVt'S 3 lanie l)y- 
I Iiamie Speaker-, s small Dynamic Speakers, 3 Dy- 
namii' llorn.'i, 1 :tu .Mairi-iit ic Si*eukers, or iJ .OUU 
I lIeadsv'l^: or any c'Diiildnution of these. FitnvUhes 
, :;o walls tor Dvnaioie Speakv'T Field supply. No 
e.xlertial ehoki s’ reipiired. Has output impi'danee 
tapped at 3, e,, ft, i,'», und 5iHi ohms. Hain at 
1,0110 eyc-h'S, 77 I Ml. Kri'ipifiiey char:ieterist ic willi- 
hi :il)H, fOl I'l S.UDO eyeles, Tillies used: l-.'Ol, 
l*r»7, 2-2A:ts. Dvemll Bi/O yxl6x8 iiK-hiM. 


YOrU PRICK (DMPI.RTF. 
WITH CI NNIMIHVM TFllKS 


$ 39.67 


GET OUR BIG CATALOG 

Radio healers niul -Servleemenl The new Uailelck T'riitU 
' Dulile I' now -ead.v: hiib'l delay senilliig for your 

FBKK oqiy. It i' tlie tnost einiiplele guide to Ilaitio 

Mit-n l)andl<ie ever iml)li'lie«l. ld»h over li.inni \ariinn 

llftii'—Kt'lilaeetix Ml I’.irt'. TimiIs and .\laleri.il'. Tc'ling 
Kiiuiiniu'iit. Miinej-making .'<|n‘< iait iC'. I'nblii- .Xildre'S 
KqiilioiU’Mt and Radio Sels. Aho eonlalio many li.inily 
l-llart^. iiiiMkint', table', ami iliagratiis tital you will 

’ have ti'C for ever>' v\orklng day. 

I Fill Out and Mail the Coupon Today! 

I RADOLCK CO., 132 Canil SUtion. Chlcjgo 

I am a healer f ] Sen ii'eiiiim [ 1 
I oneraie from siion or .store [ ); from Home ( 1 

I I evvu the following Test Kqulpment.*.. 

My training and experience Is:. 


Name . 

Address ... 

City .Ptat® 



..IM 13 

LOUD SPEAKERS 

TVOhM 'L efflrlency 1 ! ix lo 2-:. v 1 ID 
—I rak ejt:eitv .'.ll v\ jtt'- III h 
nui ill. I'lira^iii .|||■l kiiiie o)ll ii"« iii- 
lih . 'Uii. Iiigliet -ffl i-niv and fir 
gieaier dcm>nda)»iUt> ! Write tor lU- 
.THlure in h uiiitH, lH al i-ii ' 
iiuiii. weallierprocf --N'.\Tl 
TON'li-- truii[p>ts. mlenqihoiie'. e\- 
ilters, air column horns. 

Get details of Five-Day Free Trial and Information 
AH nur new tiloh freoueney theatre unit. 


DAYS 


fRtE 


Trial 


flU P iP EAKCR CO. 

tfHEQB DORR ST 

TOLEDO OhIO-U.S.A- 
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Outside View 
of 

Aircraft Generator 


BARGAIN 
SALE 
of 3000 

WESTINGHOUSE 

Power Generator 
Aircraft Transmitters 

Hundreds of Uses for 
Radio Experimenters 



View of Aircraft 
Generator with 
Hood Taken Off 


The Government Paid Originally $147.00 Each 
for these Westinghonse Generators 

OUR PRICE .«.*• 

AS LONG AS SUPPLY LASTS M ^ EACH 


Technical Specifications 


The ^ special generator illustrated is of the 
self-excited inductor type. The rotor serves two 
entirely distinct purposes: 1. It carries the in¬ 
ductors for the A.C. generator, which has sta* 
tionary held and armature coils. 2. It carries 
the D.C. armature, which corresponds to the 
exciter in other machines. 

There are 
two pairs of 
stator poles—— 
two North 
and two South. 

Around these 
four poles are 
wound the 
four field coils 
which, when 
energized, pro¬ 
duce poles of 
alternate po- 
I a r 1 1 y. Each 
of these poles 
is provided 
with four slots 
into which are 
hited the A.C. windings. The rotor is a 12-tooth 
inductor that carries the D.C. exciter current re¬ 
quired by the alternator; a built-in commutator 
takes off the generated D.C. Three leads extend 
through the casing to permit a 4\j V. dashlight- 
lype battery to be switched into circuit for start¬ 
ing, and to control the A.C. output of the gen¬ 
erator. Rotated at its normal speed of 4,500 
r.p.m., the output Is 200 W., at 115 to 125 V. 
(on open circuit), 900 cycles. 

Manufactured by Westinghouse for the U. S. 
Signal Corps, the sturdy construction of this in¬ 
strument recommends It to the technician. The 
rotor turns in ball bearings. In order to per¬ 
fectly withstand the extremes of temperature and 
humidity encountered in air-craft service all the 
coils are thoroughly impregnated with a special 
compound and then baked. Shaft length (driving 
cndl, 2 ins.; diameter, 9/16-in.; the end is 


threaded for a distance of %-in. At the end 
opposite from the drive the shaft extends %-in. 
Case dimensions, exclusive of the shaft, 
in. in diameter. 

The output of this self-exciter generator is 
fed to a step-up transformer which, in turn, is 
fed to a 12-polnt synchronous rotary spark-gap; 

a rocker per¬ 
mits the single 
stator point to 
be ^ accurately 
adjusted to 
phase the spark 
and the power 
supply. The 
spark - gap is 
Included in a 
secondary that 
comprises a 
mica fixed con¬ 
denser, and a 
tapped tuning 
inductance ad¬ 
justable In the 
. range of 250 

550 meters. This coil consists of 25 turns of 
of No. 14 wire wound on a threaded bakelite form 
3 ms. in diameter and 3 ins. long; the over-all 
length ts 4^ ins. One set of taps is brought to 
a contact plate at one end and provided with a 
switch; the other set is brought to a contact plate 
at the opposite end and provided with a pair of 
laboratory-adjusted contacts. A stream-lined 
bakehte hotting slips over the entire transmitter 
ass^piDly* The ov6r*atI of generator (ex- 

dusive of shaft) and transmitter is 18 ins. 
Weight of complete outfit, 20 lbs.; shipping 
weight, 35 lbs. * 


WELLWORTH TRADING COMPANY 


Dept. RC-12 

111 West Lake Street CHICAGO, Illinois 



THESE GENERATORS HAVE NEVER BEEN USED AND ARE SHIPPED IN 
THEIR ORIGINAL PACKING BOXES. THEY ARE FULLY GUARANTEED 
TO BE AS DESCRIBED ABOVE. 


WELLWORTH TRADING CO., Dept. RC.I2 
111 W. Lake Street, CHICAGO, Illinois 

Enclosed find ^4.95 for which ship by express collect one Westinghonse Power Generator Aircreft 
Transmitter as per your description. 


NAME 


ADDRESS 


CITY 


STATE 


' SERVICING "TALKIES” 

(Continued from page 347) 
pnrnfiis ihat has nothing to <hy with tho am¬ 
id ifivr before gtiing on to tho a nip I tiler itself. 

eVt (he 0 X 1 reine right, on the lloor, is seen 
a ean for w'aslo; ahovc that is a bench con¬ 
taining several drawers for tools; above that 
again a ballot in boartl by means of which pro* 
.hTiionists on one shift coninuinieaie with and 
Wiirn tlioso on anotlua*. os|KH‘iall.v when any 
|iart of tile equipment is showing signs of 
ironhle. To the left of this bmieli and liulle- 
tin board, on the tioor. is a tin case for hohl- 
ittg projeetion carbons of si‘veral sizes and 
types, .Mounted on the w*all abov<‘ this are 
four cabinets whieh are part of the sound 
iHinipmeiit. The right-hjind cabinet coniains 
fuses and line switches. 'I'be two cenfiT cabi¬ 
nets are line vohage regulators. <»iie coniiols 
the lit) V. lim* voltage to each amplitier. 
K.icli of the regulator cabinets will he .<eeii 
to contain a meter laii .\.i\ volimeter) ami a 
I rheostat handle hy means of w'hieh line voh¬ 
age is niljusted as ni'cessary. itelow eaeh 
I cahinet is the line ’‘safety" sw*ileli liy means 
j of which cmrtmt Is applied or cut off! 

o the left of these rahlnets is a "lioi’n 
control" cahiniU which supplies i nrrent lo tlie 
lii lds of the loudspeakers, 'riiis type of horn 
eahinet operates to reilnee the voltage of a 
iM'. line. Praciically every projection room 
is siifiplled with Iwlih-ii Is neiessary for 
lighting the projeetion are. If a I».r. power 
line is net available in the <‘omntiinity. a mo¬ 
tor-generator set or a reeTifier eapahle of 
sniqtlying irp to t>0 aintis. (nntilfered i is in¬ 
stalled. '1 lie liora eoiitrol eahinet contains 
rlieostals to cut this voltage ilowti to the 
voltage reipiired by the sfieakcr Itehls, Tlie 
eahinet in the illnstration t KIg. .\ i will he 
seen to loiilain two switches, a meter, a rlini- 
stut knob and a hiills-eye signal liglit. The 
I rheostat knob jid.jnsis the voltage: the meter 
(a Ihi . arnnietiO’ in this easei indicates when 
I the eorreet enrrent is Howitig. The sigtial 
lamp is provided to hel|) the pt'ojeetjotiist tiiol 
, tionblo iti a burry. If sonrul should slop sud¬ 
denly a glanee from any part of the ptoloe- 
tion room would indicate whet bet- the tronble 
is in the s|M*aker Held circuit or whether that 
eireiiit may be eHminated from fun her in- 
\estigation. T'lie large swUrb turns eiiirent 
on and off. The small switch Is another safetv 
provision lllnstrating the immense caution 
useil in theatre equipment to avoid the sliglit. 

est flelay in tindiiig and fi.xing (roubles:_ 

J he speaker liehls sniqdieil by this eahinet 
arc all wired in series to save rheostat 
losses Most of these speakers are. of course. 
iM'biml (he screen, and hack-stage there are 
switeln*s by nieatis of whieh any speaker lii-ld 
tliiit open-eiI'eiiiIs ea It he siiorfed out of tlie 
line instantl.v, (The voltage is then reail- 
ju>led hy the l aldnet rheostat, t Hat one 
sponker the monitor—is in the projeetion 
room, and may lie seen fastened to the Veiling: 
in tin* upper left-liatn] <'orn(*r of Kij; h 
N ow. tile little switch nti this horn eotiitoi 
eahinet is wired aeross the line leading to the 
monitor tiidd. In <ase sound st<y|»s ami the 
hiills-eye goes ont it takes the projectionist 
only a seeomi (o snap this monitor switch ainl 
dettumine whetiier or not Ids frouble is in the 
fhdd of the moniim-. Meanwhile a stage ein- 
plo.V(4» is eJositig the sliort-eireuifing switehes 
back-stage, one at a lime, and if evervihiag 

goes as it should the tnuilde will I.. 

and the show restored in a few seconds. 

I he oilier units will ho de.scrihed next month. 

m<t; ^ DAY 

^ BUYS A NEW 

DEMINGTON 

PORTABLE TYPEWRITER 
Special 7-Day Free Trial Offer 

Think of it! You can Imy a new standard Rem- 
n.gfoM lortahle TviM-writer for but Kic a day. 

He.iiUiful tin,.sli. Uarryiiig ca.^e included free. 
Kxeejd lotial moiiev-inaking e|«|ior« 
tunife-!!. Write (oil;iy. Say: Ph is 
tell nie how I can get a new 
HemiiiLMon Portahb' (y|»ewriler 
on your special 7-diiv fn‘c 
trial offer for but 10c‘a clay. 

Reriiingtori Hand Inc., Dept. 

UC-5, Buffalo, N. Y. 
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10 SENSATIONAL VALUES FROM THE 
GREATEST CATALOG IN THE RADIO FIELD 




No. 12425 
You can now 
have a Public 
Address system 
complete with 
radio, operated from a distant 
point! Complete Remote Control 
Tuner as illustrated—less tubes. 

?rice^^^""- S37.50 


RCA VICTOR AUTONIATIC 
REMOTE CONTROL WITH 
REMOTE CONTROLLED 
P.A. TUNER 

Turns radio “on” or “off." Accu¬ 
rately selects 6 different stations 
as well as adjusts volume. Just 
attach to to your present radio 
chassis. A Bargain that comes 
once in a lifetime. 



Dry Electrolytic Condenser Bargains 

INVERTED CAN Mershon Electrolytic 

Condensers 


No. 

D2714 

Capacity 

4 

44; 

D2715 

8 

49c 

D2716 

4-8 

35c 

D2717 

10 

75c 

No. 

D2718 

Cardboard 

Capacity 

2 

29c 

D27i9 

4 

32c 

D2720 

6 

42c 

D2721 

8 

43c 


Peak Voltage 430 V 


N^. 

Capacity 

27c 

D2700 

8 

D2704 

8-8 

69c 

D2705 

4-8 

95c 

D2706 

10 

45c 

D2707 

8-S-8 

95c 

D2709 

18-9-9 

1.45 

02711 

8-8-1C-18 

2.45 


EXTRA 

JUST OFF THE PRESS 

The Biggest and Greatest Catalog 
every issued by Wholesale Radio 
Service Company! Over 30.000 
items listed! 160 Pages! Thou¬ 
sands of Bargains! Replacement 
Parts, Sets. Tubes, Speakers, Am¬ 
plifiers, Kits, all at lowest whole¬ 
sale prices! Special featured sec¬ 
tions on Short Wave, Public Ad¬ 
dress, Lafayette Receivers, Tru* 
test Parts. 

The world's greatest “Radio Bar¬ 
gain Counter" right at your finer- 
tips! 



Send for Yours Today 


Genuine Thordarson Push Pull 
Input Transformer 

Fully shielded in metal 
case; to couPle a stage of 
straight audio amplifica¬ 
tion into a stage of power 
push-pull, using any exist¬ 
ing type tubes. 

Special. No. C2450 




Special Audio 
Transformer 

Fully shielded. Excel¬ 
lent frequency re¬ 
sponse. Especially well 
made. Straight audio 
—Bargain Pricey 
No. C1914.3 VW 



Radiola Audio 
Transformer 

For Models RR, Rx. R3, 
RsA. R4. R7B. R9, R20 
and R30A. The genu¬ 
ine replacement audio 
transformer. Universal 
mounting. A real Bar- 
gain. 

No, C2006 



G. E. Condenser 
A' .• Mfd.- 800 Volts 

Genuine G,E. Filter Con¬ 
denser for Amplifiers and 
P.A. systems. Metal Con¬ 
tainer. No. B477. ^ 
Special at 


Single Photophone Amplifier 2 Speaker 

Built to exacting standards by 
RCA-Victor. Together they make 
i a fine P.A. system for medium sized 

installation. SPECIAL PRICE ON 
COMPLETE OUTFIT. Amplifier, 
speaker and Tubes. 

No. P15732—Single 250 Am- 

Plifler only . 

No. Y19131—Speaker 
only 

No. P15733—Complete Kit 
matched tubes only 




R.C.A.'Victor Radio Speaker 

Magnetic Speaker equipped with chan¬ 
nel selection switch and volume con¬ 
trol. Mounted in 2-toned walnut 
panel 13' 2 * 11!^? x 1*'^ ins. Orna¬ 
mental grille Natural re¬ 
production with plenty of 
volume. No. W19170 



Magnavox Speaker Specials 

Quantity limited. Diameter lOc. 
Equipped with various transformers. 
Number Field Transformer 

W19309 650 Ohms Push-Pull 47’s 

SPECIAL PRICE ON THE 
ABOVE 

W19312—With 9” cone, •VC 

2,500 ohmfield and P.P. 45^.3« /> 



PowerT ransformer 

Finest quality. Flush 
mounting type. For S-6 
Tube Sets. Three or four 
2 ''2 V. heater tubes, one 
2'* V. Power Tube and one 
280 or 282 Rectifier. 


$1-S5 


Tear out this advertisement, check the items you 
want and mail with your remittance. If you pre¬ 
fer, list your requirements in a letter by stock 
number and attach coupon below. 


For 7-8 Tube Sets. Four or Five 2*'2 V. 
Heater Tubes, two 2'/i V. Power Tubes and 
0*10 280 or 282 Rectifier. 

No. Cl 507 . ... 


$1-95 


WHOLESALE RADIO SERVICE CO. 

100 Sixth Avenue—Dept. C-123 
New York, New York 

IMiJkSo .'<*‘ii<l ino your lir.uid new catalog No. GT* 
just off the press! 

Name . 

A.lrlr,-s . . 

City 


..State ... 


wyoiEStLE RADIO service 

.00 SIXTH AVE.NEW Y 0 Rk!n.y. 
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^f!?!urX/ '* subscriptions to favorite magazines expire. 

RIGHT NC^ IS the time to renew your subscription when prices, for a limited time only, have been sensationally 
reduced. Ordering af fhls time will mean a saving of several dollars for you. 

In assembling these many combination subscription offers we have made it possible that our readers obtain standard, 
popular magazines at the lowest prices obtainable. Only by special arrangement with a group of famous publishers 

has this great combination of magazines been made available at the unusually low cost. NOW you shoulcT order 

at rnoney-saving prices. It is most appropriate at this time of the year to send your friend his favorite magazine. 
Read over the various combination offers, and see how we bring you double values for only half the price. Then 
order your magazines today. Prices are going up—this Is your protection for one year. RIGHT NOW sit down 
and send us the list. If books are to be sent to individual people, mention specifically the name of the magazine 
and to whom and where it should be sent. Don't miss this wonderful opportunity. All prices quoted are for sub- 
scnpfions in U. S, A, only, Canadian and Foreign subscriptions require additional postage. 


Radio Craft 

Radio N«wS 
Regular Price 


OFFER NO. 1 

$2.50 
2.50 


Radio Craft 

Short Wave Craft 
Regular Price 


$5.00 

OFFER NO. 2 
$2.50 
2.50 


Radio Craft 

Popular Mechanics 


$5.00 

OFFER NO. 3 
Radio Craft $2.50 

Everyday Science and 
Mechanics 250 

Regular Price $5.00 

OFFER NO, 4 
$2.50 
2.50 

Regular Price $ 5.00 

OFFER NO. 5 
Radio Craft $ 2.50 

Popular Science |,50 

Regular Price (4.00 

OFFER NO, 6 
Radio Craft $ 2 .so 

Modern Mechanix L50 

Regular Price $4.00 

OFFER NO. 7 


Radio Craft 

Christian Herald 
Regular Price 


$2.50 

2.00 

K50 


OUR PRICE 

$3.75 

OUR PRICE 

$3.75 

OUR PRICE 

$3.75 

OUR PRICE 

$3.85 

OUR PRICE 

$3.35 

OUR PRICE 

$3.35 

OUR PRICE 

$3.50 


OFFER NO. 8 
Radio Craft $2.50 

Photoplay 2.50 

Regular Price $5.00 

OFFER NO. 9 
Radio Craft $2.50 

Life or Judge (Only One) |,50 
Regular Price $4.00 

OFFER NO, 10 


OUR PRICE 

$3.85 

OUR PRICE 

$3.25 


Radio Craft 

Delineator 
Regular Price 


$2.50 

r.oo 

$3.50 


Radio Craft 

Pathfinder 
Regular Price 


OFFER NO, 11 


$2.50 

1.00 

$3.50 


Radio Craft 

American Boy 
Regular Price 


OFFER NO. 12 


$2.50 

2.00 

$4.50 


Radio Craft 

Motion Picture 
Regular Price 


OFFER NO. 13 


$2.50 

1.50 

$4.00 


Radio Craft 

College Humor 
Regular Price 


OFFER NO. 14 


$2.50 

1.50 

$4.00 


OUR PRICE 

$3.00 

OUR PRICE 

$3.00 

OUR PRICE 

$3.50 

OUR PRICE 

S3.25 

OUR PRICE 

$3.25 



san 


Meal 


ift for Anyone 


Perhaps there is some friend out of town, or right 
near you, to whom you wish to carry your remem¬ 
brance throughout the year. Then here is a good 
idea. Send him his favorite magazine, or one you 
know he will thoroughly enjoy. (You can even send 
a magazine subscription to your best lady friend.) 
A subscription to a magazine is always appreciated, 
and certainly brings remembrances. A courtesy 
card advising your friend of the kind donor will be 
sent to him or her bearing your name. Send one or 
more popular magazines to your friends or relatives. 


Radio Craft 


OFFER NO. 15 


$2.50 


Screonland 

1.50 

Regular Price 

$4^00 

OFFER 

NO. 16 

Radio Craft 

$2.50 

Silver Screen 

1.00 

Regular Price 

$T50 

OFFER 

NO. 17 

Radio Craft 

$2.50 

Golden Book 

3.00 

Regular Price 

$5.50 

OFFER 

NO. 18 

Radio Craft 

$2.50 

Review of Reviews 

3.00 

Regular Price 

$5.50 

OFFER 

NO. 19 

Radio Craft 

$2.50 

Nature 

3.00 

Regular Price 

$T50 

OFFER 

NO. 20 

Radio Craft 

$2.50 

Scribner's 

4.00 

Regular Price 

$6.50 

OFFER 

NO. 21 

Radio Craft 

$2.50 

Physical Culture 

2.50 

Regular Price 

$5.00 

OFFER 

NO. 22 

Radio Craft 

$2.50 

Boys' Life 

1.00 

Regular Price 

$3.50 

OFFER 

NO, 23 

Radio Craft 

$2.50 

Pictorial Review 

1.00 

Regular Price 

$3.50 

OFFER 

NO, 24 

Radio Craft 

$2.50 

Wonder Stories 

2.50 

Regular Price 

$5.00 


OUR PRICE 

$3.25 

OUR PRICE 

$3.00 

OUR PRICE 

$4.25 

OUR PRICE 

$4.25 

OUR PRICE 

$4.25 

OUR PRICE 

$5.25 

OUR PRICE 

$3.25 

OUR PRICE 

$3.00 

OUR PRICE 

$3.00 

OUR PRICE 

$3.75 


All Subscriptions Will Be Mailed to 
You Without Delay—Use the Coupon 
When Ordering 


> 
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@i?k®uirMvoriteMGi§<32ines 


The BIG "4” Offer 

Grouped below are many of the outstanding magazines which can be taken in 
Combination with RADIO CRAFT. The individual groups represent a substantial 
saving over the regular newsstand rate of all the books. ORDER TODAY. 


Radio Craft 

Modern Mechanix 
Wonder Stories 
Christian Herald 


Radio Craft 

Popular Science 

Delineator 

Pathfinder 


Radio Craft 

American Boy 
Motion Picture 
College Humor 


Radio Craft 

Screeniand 
Silver Screen 

Life or Judge (Only One) 


Radio Craft 

Golden Book 
Review of Reviews 
Nature 


Radio Craft 

Scribner's 

Nature 

Pathfinder 


Radio Craft 

Physical Culture 

Life or Judge (Only One) 

Boys' Life 


Radio Craft 

Modern Mechanix 
Pictorial Review 
Nature 


OFFER NO. 25 

\ all four you save 
! {“I J ONLY $6.00 $2.50 

OFFER NO. 26 

1\ all four you save 
! IZ J ONLY $4.50 $1.50 

OFFER NO. 27 

\ all four you save 
!; only $5.00 $2.50 

OFFER NO. 28 

1 IZ \ ALL FOUR YOU SAVE 
j jn;/ ONLY $4.75 $1.75 

OFFER NO. 29 

1 \ all four you save 
! IZr J ONLY $7.00 $4.50 

OFFER NO. 30 

\ all four you save 
i,:rj ONLY $6.50 $4.00 

OFFER NO. 31 

]Z \ ALL FOUR YOU SAVE 
!jnf/ONLY $5.00 $1.50 

OFFER NO. 32 

\ all four you save 

1 jn; / ONLY $5.60 $2.40 


The BIC "Popular " Offer 


RADIO Craft for One Year and your choice of a subscrip¬ 
tion to any two of the publications listed below, each for 
one year, at the special combination rate of 


ALL 3 FOR 

$4.15 


Motion Picture Physical Culture McCall's 

College Humor Boys' Life Delineator 

Screeniand Pathfinder Pictorial Review 

Silver Screen Woman's Home Companion 



THE 

PUBUSHiRS 
WUL MAIL 
MtSAZm 
DIRECT FROM 
THmOHROFH^ 
TO YOU 


Your Choice of One or More 

nf These Popular Magazines 

Everyday Science 

Boys' Life 

and Mechanics 

Woman's Home 

Radio Craft 

Companion 

1 Short Wave Craft 

American Boy 

Wonder Stories 

Golden Book 

Popular Mechanics 

Screeniand 

Radio News 

Silver Screen 

Popular Science 

Photoplay 

Modern Mechanix 

Motion Picture 

Christian Herald 

Pathfinder 

Life 

College Humor 

Judge 

Pictorial Review 

Delineator 

McCall's 

Review of Reviews 

Physical Culture 

Nature 

Scribner's 


Take Advantage of These Big 
Subscription Saving Offers — 
ORDER TODAY! 


RADIO CRAFT. ' 

Fill .lilt 'hi. .prtinri iif ■)iirx’>n if tniniiiti<» I* *'> .^nt to t fri<'iial. 

IX t \til |)K 1 V< II FItO.M tirilKR 11 VI K <|F r ut |’(».N. 1 / .. x.-r.] 

9i-98 Park Place. New York. N. Y. 

1 1 iiliii-'. ir« to tx- III lili -1 1 > frl. ii,|.. Ill iW*- <i iiili mulions of tliii* 

- ■•iiti oiil>. otii- for »-n.li 1 i:k«.i<iii>' to lo? »^tit. Write on iiUin xrlato 

Gentlemen: Enclosed you will find my remittance of $ for which please send 

nil. -t. 

me Combination Offer No. - , which consists of RADIO CRAFT and the following 

1*1 i.i- .1 ml Dll' . . . . .to 

Magazines: 

\ 1 ti 8 i. Iif iic i/itiu*) 

N nil,- . . ... . 

Name .Address 

V.I.lr-.., . 

City .State 

(For Canadian or Foreign Subscriptiori rates on any combination offer, write for cost of 

.M.-nriiiii thnt it i. mrii fiv 

additional postage.) 

CIViiii >i»ur rt.«nie clearly) 
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The Tihr€Mry Series cevers accunuteiy 

every br€inch ef Mia€iie^an€i thereuyhiy^ toe 


Fresenccd on ch^is page are the new books of 
Che RADIO-CRA-Fl LIBRARY—the most com¬ 
plete and authentic set of volumes treating indi¬ 
vidually, important divisions of radio, tach book 
has been designed to give radio men the oppor* 
cunity to spccialiae in one or more of the popular 
branches of the industry. The material contained 


in these books will increase your knowledge; you 
will find them a real help in your work and they 
will contribute to your money earning capacity. 

books during your spare time at home. 

1 he authors of these books are well-known to 
everybody. Each one is an expert radio man; 
an authority on the subject—each is thoroughly 


familiar with the field which he represents. 

1 his is perhaps the first real opportunity that 
you have ever had to build a radio library of 
books that are authentic, right-up-to-the-minute 
and written so that they are easily digested and 
clearly understood. Mail coupon below for your 
books. 


TO THE RIGHT 
WILL BE FOUND 
A SHORT RESUME 
OF EACH BOOK 



Bo«k No. I 

Radio Set 
Analjreers 

And How To Use Them 

With FuH tnstruetioni ond Do* 
■eriStioni of $et Analyzers. 
Tube Checkers. Oieillators, Etc. 

By L. VAN DER MEL 

Tills hook esplains thoroughly 
the operation of set analyzers, 
tube cherkers, osdllatori amJ 
other testlnit eguliiiiient. For 
every ruillo man Ihh hook Is es- 
treiiiely helpful. It rovers every 
phase of tesitni; and tires you 
vatuatile short ruts; completely 
lllusiraied with photographs and 
dlacrams to farllltate the use of 
inodem testers. Recently reprinted. 


Book No. 2 

Modern Vacnnm 
Tabes 

And How They Work 

With eomptete Toehnieai Data on 
Ail Standard and Many Special 
Tubes 

By ROBERT HERTZBERG 

MODKux VArrrsi ti'iies 
ih->iTlhe>. the fundumeiital elec¬ 
tron theory ulilcli U the hails of 
all vacuum lube operation, and 
proi;rc<isivc|y from the sim¬ 
plest tuo-element lubes rlirht up 
to the latest penlo<les and thyra- 
iroiK. It Is written In clear, 
simple lamtuage and is devoid of 
the iiiktheniatir.s which is u.cualiy 
.«io cunfudnc. Valuable rrference 
charts and characteristic turves 
of standard and special tubes *re 
to be found, also diagrams of 
sockets and pin connections. 


Book No. 3 

The Superheterodyne 
Book 

All About SuPerheterodynoi 

How They Work. How to Build 
and How to Servieo Thom 

By CLYDE FITCH 

There Is no ntore fascinating a 
subject In (be large array of radio 
ciri'Uits than the famous super- 
luterwl.vnc circuit. Whether you 
arc a Service .Man or experiment¬ 
er. fird-hand knowledge about the 
COM si met Ion of superheterotlyne re¬ 
ceivers l< very important. The 
b(N»k on .^u.ocrhclerodynes gives ' 
undc.-lyiiig prlnclptcs of iheir con¬ 
struction. right from the ver>- first I 
set m.tile. I 


Book No. 4 

Modern Radio 
Hook-Ups 

The Best Radio Circuits 

A Complete Compendium of the 
Most Important Experimental 
and Custombuift Receivers 

By R. D. WA8HBURNE 

It Is fascinating to the experi¬ 
menter. or even to the up-to-date 
Service Man. to take a lOminerclal 
set and to change It Into one us¬ 
ing a famous hookup that is not 
found in any m.iniifaciured set. 
Many excellent circuits have nev¬ 
er been commercialized, but llm- 
lfe<l only to honu* set bui1diT<;. 
Thousands of these popular cir¬ 
cuits have been requested from 
time to time, and in this book 
v\e have Included over 150 clr- 
lUlt.H. which Include the famous 
Perldyne. Cash-Box A.C.-D.i' 
8et and others. 


Book No. 5 

How to Become a 
Radio Service Man 

How to Get Started end How to 
Make Money in Radio Servieine 

By LOUIS MARTIN 

The ambition of many men In 
radio lo<lay is to bccutiie a first- 
grade Service Alan. It Is not a-s 
difficult us one might believe, hut 
it cannot bo done In a few short 
monthN. Following very carefuliv 
the advice of Mr. Afartln. uho 
has dealt with the problems of 
thiMKands of ServU-e Men. thl' 
book <lcals very carefully ultli the 
(■>«entlHl stages in the prep-tra- 
tlon for qualifying as a Service 
Man. 


Book No. 6 

Bringing Electric Sets 
Up to Date 


With Pentodes. Muitl-Mus. Dy¬ 
namic Speakers—Complete in¬ 
formation How to Modernize 
A. C.. D. C. and Battery Oper¬ 
ated Recolvera 


By CLIFFORD E. DENTON 


In this country there are over 
ten million electrically operated 
receivers that i-oiild be nimlern- 
1^<1—by placing In them new type 
tubes, new .siieiiker equlnment and 
other modern Improvements. Thi< 
liuslness of improving old sets 
<jin to the experimenters ami 
Service Men If they will quickly 
jiiiiiti Into action. 


Book No. 7 I 

I Radio Kinks and 

Wrinkles I 

I For Service Men and Export- I 
' mentors I 

A Complete Compendium on the 
Latest Radio Short-Cuts and 
Money-Savers 

By C. W. PALMER 

It often becomes neccssan* for 
experimenters and Service .Men to 
»'all upon their memory for some 
s^hort cut or radio wrinkle that 
VI111 solve a problem quickly. In 
business, "short cuts" mean time 
and money saved, and to the .'Serv¬ 
ice Alan '’time saved" means 
money earned. 


Book No. 8 

Radio Questions 
and Answers 

A Selection of the Most impor¬ 
tant of 5.000 Questions Submit¬ 
ted by Radio Men During the 
Course of One Year 

By R. D. WASHBURNE 

There have been collected a wide 
variety ol que»lions which have 
come into our editorial offices dur¬ 
ing the pa«t two years, and only 
those whose answers would henofit 
the majority of men engaged In 
radio have been Incorporated In 
this amazing question and an¬ 
swer book. A tremendousiy long 
list of topics Is treated. 


Book No. 9 

Automobile Radio 
and Seryicing 

A Complete Treatise on the Sub¬ 
ject Covering All Phases from 
Installing to Servieine and 
Maintenance 

By LOUIS MARTIN 

.Automobile radios are up and 
coming, and someone has to .serv¬ 
ice them proiierly. It therefore 
bihooves you to read lhi> Jm- 
men.-cly important new book on 
the arl of Automobile Radio. The 
book Is concise, and full of Illus¬ 
tration::. photographs, diagrams 
and hookups. 

A few of the really intere.stlng 
chapters: Introduction: Automo¬ 

tive Radio Installation.^: rotiitilete 
Descriptions of Fommcnial Auto¬ 
motive Receivers: .SorvieUig Auto¬ 
motive ItiTclvers: The Ignition 
Svitcm: Ocneral Service Consider¬ 
ation-!: KITects of Temperature on 
Power .'Supply: Conclii-lon. 


Book No. iO 

Home Recording and 
All Abont It 

A Complete Treatise on Instan¬ 
taneous Recordings. Micro¬ 
phones. Recorders. AmPlifleri, 
Commercial Machines. Serv¬ 
icing. etc. 

By GEORGE J. SALiBA 

If there is one subject that 
D fascinating to every radio 
man. it is that of Horae Re¬ 
cording. Of course, this volume 
Is not all on "Hoinc" record¬ 
ing. but the Information con¬ 
tained therein Is Important to 
coiiiincrcial radio men, studio 
operators, engineers and others 
Interested in this phase of ra¬ 
dio. 

The art of recording ard re¬ 
producing broadcast selections Is 
becoming more Important every 
day to radio njcn. experiment¬ 
ers and Service Men. Equip¬ 
ping dance halls, auditoriums, 
churches, re.staurants and homes 
with iiuhlic address systems and 
amiditlers lirings many extra 
dollars and often an excellent 
Income. 


Book No. M 

Point-to-Point Resist* 
a nee Measurements 

The Modern Method of Servic* 
Ing Radio Roeoivew 

By CLIFFORD E. DENTON 

Df the difficult problems which 
Service Men face today when 
repairing receivers, the greatest 
Is that of replacing prolMT re- 
vaIu*'* In art* Thb tapk he- 
compievpii riinr* difficult when Hie 
of rc«mii,ri nre unknown. aihI itiBnu- 
fAriitrcrp of iiiAnv ■(■ndwrd pet* d'> riot 
Dwpp ihi* iiiforiiinlion on lo icc ^I<n. 
In thiR new book r»fiio men will find th« 
inforriiAt^in nc^ilnl lo quicl<.l> Hhcc m 
receiver in norninl o|>eriviinc ronditioa. 
Thip book cvita m hall tlie time upuslly 
required lo adjupl the wverare "et 
SiUbrienl ppacc Iibp been devoted to the 
eletnentnry prohleiiip Bitd the theory ol 
elertrlcity »• it ip applied to resiatwncc 
mewpurcmentp •« that the f^rMcc Man 
wiil have • eomprehenpive idea lo how 
to overcome thu prohictn. 

Ilelou you wilt find ■ PartUI lipt of the 
rrintentp wliieh will wppeBr in thip new 

I 's-TIlOliOCTIOX. Advsntwcep of Re- 
PiPtwnre McMuremenl Nlethnd of Serv- 
irinc for Radio Work; Bwolc IVineiplep; 
Meihodp of Heoutnnre McMurenimt; 
liepwtor* in Hsdio Reeeivers and Am- 
nlifierp. Point. to-Point Heeietwnce. 
Meupurenienta in Typical Kedio Set 
ueinn Ohmmeler, Reiiatance Mearurc. 
inenra uainic Modern 'TeHer; Rouiinv 
Tepfinc where Circuit Diiicrnm Ip Av«it- 
af>le and where Heaiatancep are Knowp; 
Koiirine Teafins where Circuit biweraB 
IR \oi Avnllaide and w h.-re KeaiptancM 
nre I'nkniiwn ihe H.-Ijiiion of Voltaae 
1 TePriiiC Mrllunlp In UePiptance Ateaaiir*- 

I ineiii. API’E N't d.X llepUtani-e Chart! 

I etc. 


ALL BOOKS 
UNIFORM 


irrvoiv *”*.****, new RADIO-rU.AFT I.llJU.ARA* arc all vtrirtly up-to-date, and written by men who 

too '111 '•nhJccls. riie volimu'^ arc all uiiifurni .size. tixO Inches, und contain on an average of 50 to 
x-u iiiii-tfrallons. KjcIi book 1- prititni on fine book paper and no expense has been spared to make It 
an aut-i.in(llng value, tiir iu eilltnrial coni cuts as well as from Ihe iiiechanical .standpoint. i 


Clip Coupon and Mail Today! 




Big Discount 
to You 

In order to make It pn-tsible for etervoiie to bu.v these books 
the fifty (50) cent tiri..- ha beeii matle uniform for all voi 
Uiiies. You ran huv Hie. books -cparately, but you should 
take advantage of our siieclal offer. 

When Fiye (5) Bi»oks or More Are 
Ordered 

Deduct 20% from Your Remittance 

Simply fill in the coupon at left, and mail It to us together 
with your rcinltlanre. Checks, slamp-i or nn^icy orders 
accepted 


I 

1 

1 

I 

I 

I 

I 

I 

I 

I 

I 

1 

I. 


GERN8BACK PUBLICATIONS. INC.. 96-98 Pwk Pliee. New York. N. Y. 

I hale ciroleil below the number! of books In the R.XDIO-CBAFT LIBRARY, which you 
are to send me. and here Uedueted 29*. for orderlnK fire (5) books or more. I hare Included 
my rcmlltance In full, at the price of 50c carh. when less than five booke are ordered. 

The amount of my remittanee le.IStamps. checks or money orders accepted.! 

I'lrele numher. wanted: I 2 2 I 5 6 7 8 9 19 11 


Name 


Athlress 


rti,v 


stale 


BC-12-33 
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$50,000 SPEAKER CLEARANCE 

SALE! 



The Ideal Short Wave Receiver Speaker: 
Eliminates Hum and Line Noise: 
Draws Less Current; 


SmriAh - SAhE - EEATUttE 

FARRAND INDUCTOR DYNAMIC 

Absolutely Genuine Farrand 
Compact in Size: 

Brings in the Very Weak Short Wave 
Stations: 

Do not confuse this model with the various similar types on the market, 
posing as Farrands. This is the true Farrand Inductor Dynamic, Its adap* 
tion to Short Wave Radio Receivers has proven a popular step. The most 
inaudible stations are brought in with remarkable clearness without the customary noise and 
hum of regular dynamic speakers. Has two magnets parallel to each other with a bracket 
placed between them to facilitate mounting. Overall 9"« 


BOSCH 

SPEAKER CABINET 



nimt-n'l'in 12*2 ■■ tilBli. 


Will arrnminodate ani 
iiiak;neti<- of dyiiatnU 
(’hassks u|) to 10" In 
illutnt'lvr. A Iivautlfiil 
\\alnut I aliinet arll>tlr- 
ully and exiH.*ii>lvfly 
fkiikslicd. l! wa, built 
by of ihf fort-nioot 
anufaiiurers of o.ibl- 
.-.'ts. Urkll (loitalnN a 
Sold bronze cloth for 
contruiitlag Icolor 
scht'ine. 

12" wide, 10" deep. 


rn- 


$1.75 


JENSEN 





%iire< 12^" hish, 11^" 
UafTle oiionlng renulred. 
A.C. Model . 
ullh tube. 


Model D*7«A.C. 

DYNAMIC 

Widely Used a^ an ad¬ 
ditional In 

many hoiiio'. as uell as 
on public .iddrc'^'. h.v>- 
tems. Will handle an 
enorinnlio iimounl of 
\oluiiio wUlioiit distort- 
Ins or raltllns. KmuId- 
ped with a 2Sil rntifler 
tube. Tlie shoiiker inea- 
wble, and 7 7/;{2" deep. 
10". Supplied complete 

U.C. Model 


Lim iled Quan lily I 

GENUINE 


MAGNETIC 
CHASSIS 

This rliassis is tli.’ nlotttisal 
one ill the l<'iiA- 

hioH uini I till Spe.ikt rs wliieh 
li>t for us lunli !is Note 

built-in out|nit t nm-'foriner 
which permits n^o of 4.'>U 
volt' without distort ion, r.it- 
iHij^ or hliistiiur. tJeiifroiis ovsosizs'd magnet. 
The thick armature is accurately cetifered, the 
Muiily until I tr.inU' is lined wilh a ^pe^ial self- 
hiiltliiii; tiibrii, i;niilly inipi-ovin^ iieoiistir prog¬ 
enies of thi' sciis.it ional speaker. Note tlic cor- 
niifjitml >urf.iee of tin* eotie, iiii exclusive feature— 
enli.iiK-e- pirtect ioiml reproduction .inaltiio con- 
.'ideralily; most ciitn|>.ictly made; 9" out>ide di- 
ann-ier, 4’;." (leep oveniH. ^ 

Trict* 5X*/5 



FARRAND 

IZ" MODEL 
INDUCTOR 
DYNAMIC 


The 12" m ideU have two 
maSiifts sturidins uurlBlit. 
with a liriu-littt (lit ;iie txit- 
tom tu e:i>e iiinuiuinS. Pi- 
mention' of the 12" model: 
12" liisli an I C'/a" deep. 

(12" .Mmle:) 



Our Price 


$5.95 


$6.95 


PEERLESS 

A.C*and D.C. 
DYNAMIC 
SPEAKER 

CHASSIS 

Adaptable for the 
moat iHiwerful ampli- 
fler. Kqualiy suited 
for use wilh any re- 
IVher eiin>lu>‘his tlm 
aroriiSe type of iiudio 
aiiiplltlcatlon sysiein 
iirrent. mukIcI 



ii'InS as low as 90 volts 


liH' H l.Ooo ohm field and a pudipull outtiut trans- 
fornitr; moilel u.cd a dry rcftlfler system with 

a hum cundenser fur minimum A.C. hum. 

Dimensions—i?" kilgh. 8" ilccp. OC 

A.C. Model. l‘rlce.$8.S5J>.C. .Model l’rlc».^^»^> 
6 Volt. Tried.......$7.95 


Price Going I p. Buy Now ! 

Stromber^Xarlsoi 


MAGNETIC 
PICKUP - 



The sea.'Oii for pnhiie ad- 
drcs.s ampliheatiim is 
hero. For perfes’t tonal 

ipiiility and M*n i< c insist on a genuine STROM- 
I1KU(I-C.\HI,S<)N TK'Kl T. 1.it lie has to he .said 

about it—Stnniilierg-C’iirlson quality is known tlie 
world over. Trice includes a Slromheni-CarlMni 
Head. Arm. Miitching Transformer, Tickiip Tlug 
and 20-Knot Iii.siihited Kxteii.sion Cord. 
lU'Y NONV: Thi' Low Trice Tor :i Short Time 
Only! 

Trice Complete S5*SO 


OXFORD 

A.C.andD.C. 


CONCERT 


II concert model. 
Ttiree iioliii i.U'pcni.ion 
balanced leiie type^. A.C. 
u.^e!l 28n n-tltlir. D.C. 
iiinilels lia\e a Aold 
rosUfaiice «>f 2.."ml 

otini'. 'mtpnt tratis- 
foriiicr may In* bad 
fur aliiKle or pu>li 
)iult uutt>ut tube:;. 


A.C. with Tube 
1).C. .Model 



OXFORD 


A.C.or D.C 

Auditorium 

DYNAMIC 



It" audi tori inn modeL 
Takes a lialTle 
with a UH" 
iipeiilng. l)\erslze 
frames with ex¬ 
tra Baum* whe 
in the held 
w-hleli Klvea the 
spenker hluiuT field strength and permits greater 
energization. D.C mrxlel has a 4.000 iilirn Held 
which can h* energized from the iniwer paika of 
anipllfter.' ur from llik volt D.C. line. 

.$9.95 


A.C. with 280 Tube. 
D.C. .Model . 


.$7.95 


\\\ orders are F. 0. R. Now York, and 
siihjcct to prior sale. Terms- A deposit 
of 20% is required with every order. Ba! 
ance may be p..ul iti delivery. Deduct 
1% if full amuunt is sent wilh order. 

DO NOT SEND FOR CATALOG 


GRENPARK COMPANY 


Z45 Greenwich St. 


Dept. RC 


New York, N. Y. 
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RTC's Big December SPECIALS 


Every month we list on this page a 
few STAR^ items which are not listed 
in our catalog. These are all specials 
on which the quantities on hand are 
not sufficient to catalog them. Once 
sold out, no more can be had. ORDER 
NOW—TODAY. 



No One in Radio 
Undersells Us! 


STOP SHOPPING —the lowest prices 
are right on this page. No one under¬ 
sells US. We meet any price on any . 
new merchandise. Order direct from 
this page and save money. 1007c satis¬ 
faction on every transaction. Take ad¬ 
vantage today of these special offers. 


★ “FARADAY” 


7 TUBE SCREEN-GRID 
RADIO RECEIVER 
Complete with Full Dynamic Speaker 
ONLY M-NO MORE WHEN GONE 





.i 


•* value tbao thin beforo. w« have yet to gee it. The selectivity 

..f thin 7 tube re^-civer. «lire to itn 3 tuned ntaRCK are just aa nhafi» aa thti«e ut a 


au|*or-heter.Klyne rcrcivt-t The i-..Mstru.tM»n t.f thin net in Unt drnrrilN-d *:, ■■StBMilartl. 
It^-irniit »> none other th.'in the ••*04»d-t.ld-M.mdhy ' T. K. F. tyi^ whh I. in the fool- 

iiroof e%cr de.HiEned. It iiiroriHiratoH iwn nt.uren <.f K. K. ai..|,li>H uthm imitiE tym- 24 

; a type 24 ix.wer <h-tc< t..r: a niiiEle ntaif,- of tyi»e 27 A. F. VtdtaKe amiditira- 
ataire unmE 2-4.') tu»<>n. The net in nojd roniplete aith a iinttcbed 


arreeii-io-id tulw., 

tiou and (mally a 
full (lynatiiir apeaker. 

luiiiiiK iM ea^eiitely aintr>le. The knoh on the left in a etiiiiliiiuition voliinie t-ontrol and 
|M.wpr switch. The knoh on tlie nidit the stath.n eeUetof. The toecle attitrli in the i-enter 
ctiahics you to rontrol the ^.ne fn>iii hisb treble to deep baas. CoiU. tUrniiiK-e<indermer-EHiiE. 
filter hank filter rhoke, In-pasN rondenaerH, ete.. are all thoroughly shicUlrd. The rhas.^iH 
lUtelf IS made of heavy EauKe metal. 

in *•. ^ »" » f'>ll-Mir,| rlmwi. hevine Quftlid.-. hirh are not found 

in iIm nuniamfe . T>‘' "f «>■»•«; t'Ined r.rruire rmplm in* i.rrrrti *n.1 and hi*l. gain R. F, f rantfoni.rr. 

li.-apite the lliaie of new lulwa ree.-nlfy 
u*e the type 45 tube* In pu.h Pull ar- 


togeiher *lih careful a irin* and bi-paMiii*. reeuha in high wiint 
Ihrcian on the market, it i* grnernll% rohredc-.l that for av.ruge h. 
rnncenirnt •iippliee adequate a eh the* leaet ilieiortion 

left «ml‘‘a“f'‘t'‘hr.’ l rr " Thef, .re bit le inofe i|,.ri 100 of thecu* rereivefa 

left nriil at thi* lc>» price are bound to give out in verv ehert order Hence ■■fir.t eotue—fir«( eerved " The 
rnofal le do order foclav " 1 ^ S' Hid., hy 7' high h.v !:>•.' d.ep overall Em^Y* the 

inu l-bO. All high grade burta aurh aa .Aeruvui cundeneera ( laroelat vulum* 

No. SP«2001 “Faraday^’ 7 Tuba Scraan Grid T. R. F, 

Racaiver including dynamic speaker but 
lass tubas 
YOUR PRICE 


*THB^ “NEW DEPENDABLE*’TESTUi 

Sold Either Wired or In Kit Form 

Here Indeed l-t your opportunity to build one of 
the finest lube checkers ever designed—an instrument 
which U MODKRN in eveiy sense of the word. Will 
test all the lau>l type tubes, liirltiillni; tlio^e with 
7 AN1> 8 I'UfI.MJ8—111UKCTLV^wUhout the use 

of M shiKle ad^)Ur’ 

The NICW DEI’KNDAIW.I-:. ■ des|iltc its hUh dc- 
Krec of ateurai-y. Is exlienit ly sliii|ile to operate. Itoih 
plates of the 8 ( 1 —82 83 and other retlilior tubes are 
reatllly te.-ded without the u.->e oi a second plate*' 
bulloii. 

The Instrument einiiloj-g a hlKh-Krade, D*AU- 
SO.NXAL TYPfc. MOVIXG-CDIL .MKTEll. Injuring 
thereby extreme anuraiy. This In^tiuuient will 
check more than 12U ihtTerenl tubes ami even those 
which have not as yet been phiced on the market. 

The tulic tester Is amply guarded against tulie 
’'short.*,'* which romlltlon Is Indhalcd by the flash¬ 
ing of a small pilot light. .All component paru are 

mounted on a hoiiutlfully etched panel and the entire instrument placed in a sturdllv 
construripd, leaiheretle-iovered. carrying ca^e. For operation on 105-125 volts. 5(i dO 
cycles, A.r. This Instrument is available cither In kit form or comph’tely wired and 
tesied. ready to use. .'^hipping weight U lbs. 



NO. 303 “New Dependable” 
completely wired and 
tested. 

YOUR PRICE.... 


Tube Tester, 


NO. 303 A ■ 
In kit form. 


New Dependable” Tube Tester 


YOUR PRICE...- 


$ 14-74 


NEW NEW NEW 

Service Men*8 Wire Weand 
Fixed Resistor Kit 
Only soe Kits Lett 

mSuiATtO 



\ nrcibnbly 


of thb 




IfOiuMisayicufK 
iRADIOTCiClANS 
> OtAUSSl 


Over 100 New Hook-Ups. 
Etc- 1000 llluatrationa. 


RADIO AND SHORT 
WAVE TREATISE 

Avf.l1 yourMlf now of Ihr opportunity to 

Kssr. "j-iissi 

5ust»nc>tom'c’»«u>0. c'ii... ..... 
Urge rdHorwl iwotloii wilh val MHr ■ i- 
formation ni.i found ai.vi.|».r* 
eon.i.li'raiion h.*. Ihwi. givr-n 'Y raUw 
beginner in lliM «*.>»<■ Among ■li*' ”'^ 
^hnical Inlorniatio. luted arc l|.c follo» ■ 
ing 

HtBt I* A OST 

COHTCHTS 

^tlc> Con»trucHn« , a I 

—SJ.OO^lxe Sugae.tton*— 
^adlo Kinkm. etc., etc 

WRITE TODAY. Encloae 4 
for poalRRe. Treatiae 


i>pe before. It i* new. it ia radically different from 
other re.iAtor*. both in con.lnictictn, arriirnrv and 
•nainUlnanc* of calibraiioii. TheB.- rminfora are 
armorrd' in the .trieteat aetiM- <pf the word. A heai v rii.|’I ro.rring 
nroiimt the fine wire re«i.lniicr element nroteet. it iiiilfliniti’ly and 
pri4i>iiga ita life. A re.ittor of (Xi. (vP** may be u.ed orer and ower avaio 
/rom $et to .rt •nlAouC lonna ti. rahhration or uroriny out. 

TKe kit roK.iidt of tk retutort. onl> four of whirh are duplirnted. In 
other Word, (here are more (Aaa to diforrnt talnet. If thew untia were 
bough! itidiMdiinlU. they would ro*t more than Si> .50. 

TES 'rbe kit eonlaina one eaeh of the lullowing value*. 
:<* ••htii. C T . 40 C.T . ftO C-T ; to uhtna. 100. 1.50. 250. 300. 400, 000. 
I2to. l&OO. 2000. 2500 and 3000, and two each of the following. I'OO 
ohm.. 500, 750 and 1000. 

gtti;'."“;’*gouV*^gfcg""'* 52.75 


A Real Microphone 
at the Price of a Toy 

Hero ia the 
lar^oRt value 
ever offorod in 
a oonimeroial 
type niicro- 
phone! An un¬ 
usually large 
t w o-b u 11 o n 
microphone, 
ruggedly con¬ 
structed and 
tlosignotl especially for broadcast 
purposes. Frequency range 90 to over 
$,000 cycles —adequate for all speech 
and inu.iic reproduction. EXCEL¬ 
LENT FOR PUBLIC ADDRESS 
WORK . St retchefl cushioncti diaphra n i 
of duralium with pure gold cciiitT 
coiitiicts on buttons and diiiphrnni. 
Standard 200 ohms per button. F ini shed 
in beautiful polished chrome. Net weight 
1% lbs. Ship weight 2% lbs. 

No. 2 Button Mike S>l.95 

YOUR PRICE 



NEW READRITE MODEL 710 ANALYZER 

TESTS LATEST TYPE . AND 7 PHONO TUBES 


. ... nine meter scales available 

This new Readme prccitinn mstrament nnbodie* fmture* » hirh ha%e alwnv. hi-en de.ired 
Iidicity of design: (S) an-uracy of l■lt•a•urrment.. (4) ruggediii-iiB 

fcble of f—«4-- --.a.sLt_- i-_1 S V_AA--J . .a 


f Uslihg anything frum old battery tn^als to the late 


work. It) low mat. (2) .llnidi 
3 add that the kit is capal ' 
receivera. 

The ’’.Model 710" is an e.ireinely compact device. The ouf- 
■ide dinienaion. nf the carrying cm are only 1044 hy 7 4 Ity 34 


iny in.friimrnt hiiilt for iM*r\ice 
4ii ilie rnmplete unit. It la nc-dicM 
•creen.grid. pentode, and niuitl.mu 


cents 


sent by return mail 


- , — .-..’ying__---« 

inchra. Theannbii-r contBUi. a D.C. v'ultnieter. an A.C. volt meter 
and « RiilliAiiinietrr. 'I’he II.C. vitlimeter has lf>ur rBagea; 0 to 
10, 0 to Ml. 0 1,1 300 and 0 to 600 volta. The A.C. voltmeter hag 
three range.: 0 to 10, 0 tu 14(1. and 0 to 70(l volt*. The milliaiii. 
mter ha. »w‘> rang,., one for 15 mill, reading and the other for 

ISO nul. ThI* variety of ranee* make* h petsible to te*t 
every conceivable radio ^rcuit: high v.iliage secoiidHrie. 
of power tranaforrnerB. current drain of all radio tube*, includ¬ 
ing the high jxiwer 250 and 210 tube., etc. 

CONVENtiNT SELECTOR SWITCH -The in.trument i. 

equipped with a ten iKi.itioti bi polar selector .witch, by „,enlia 
of which reading. Iiia/r tie ohlained of *'C*' volt.. “C" v.illa re- 
verM^l. "K' Volta, ’’h." volta reveraed. plate voltage, screen-grid 
vult ige etc. A 4 4 -voIi luiiiery i. .uotdied with (he analj *er. 

* *0 rectifiers. Etc.— There are four soeVet. on the 

K tiel of ihe analvM-r to lake care oi I he four. five, au and N*ven 
ong TuW There IS * •’grW-fe.r’ push-button. Pin jacks 
are available for the individual un< cd all nieiera. eaterm.lly. in 
every rnngc. There ia a M>reen-griJ pin jack, and there an- two 
pin jiirks for roiinf*ctinE thr FstoriiHl battery. h <i( tK« 

W-l>^ irmy hr U^lrd by usr uf ■ .fw-rml adiitiMf 

ItiriiithM, (harts arr prfPvliliHi far tiieasurinc rrsistnuc«*s haJ ^ 

weight. H lbs. 

YOUR *27.so. 



Shipping 


WE ARE A WHOLESALE HOUSE AND CAN NOT AC¬ 
CEPT ORDERS FOR LESS THAN $3.00. 

If C.O.D. Shipment is desired, please remit 20o/o remit¬ 
tance, which must accompany all orders. 

If full cash accompanies order, deduct 2% discount (except 
on Readrlte 710 Analyzer). Send money order—certified 
eheek—U. S. Stamp*. 


$16.18 


You will 5nd special prices from time to 
time, in this magazine. Get our big FREE 


ORDER FROM lUIS PAGE 

catalog for the greatest Radio Bargains. 

Should you wish goods shipped by parcel post, be sure to include sufficient extra remittanee 
for same. Any excess will be refunded. 

Radio fradins Company 102 Park Place New York, N, Y. 
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Supreme engineered all equipment into 
one complete instrument—the DIAG- 
I^OMETER. Competition followed 
with combinations of various types. 

Supreme invented the snap catch 
analyxer plug—Competition had to 
follow suit. 



Supreme pioneered the A.C.-D.C. 
single meter analyxer. Competition 
followed the leader. 

And Now—Supreme*s exclusive **FREE 
REFERENCE POINT SYSTEM OF 
ANALYSIS.*' Imitators are bound to 
again follow Supreme leadership. 



MASTER 

DIAGNOMETER 





MODEL 91 

SUPREME ANALYZER 


Radiomen who set the pace In modern radio technique pok 
to the line of instruments which have demonstrated their ability 
time and again to set the pace in modern scientific development. 

And now Supreme offers an improved method of complete analysis 
through an analyzing cable and patented adapter—locking plug, 
greater speed, flexibility, efficiency, and complete banishment of 
obsolescence are now made possible by Supreme’s new ’’FREE 
REFERENCE POINT SYSTEM OF ANALYSIS.” 

This new system, owing to its extreme flexibility, is unaf- i^ | 

fected by even a complete re.arrangement of the connections of 
tube elements to the tube terminals and so simple that any 
radioman can instantly apply it to his testing procedure and 
new developments as they occur. Referring to the accompanying drawing 
it will be seen that the numbers around the controls conform to the 
R.M.A, System for Identifying the terminals of tubes: two spare (abbrevi¬ 
ated ”SPR”), settings are provided for possible 8 or 9 terminal tubes. 

The controls as shown in the drawing are set for measurements between 
the terminals numbered 1 and 2 of the new KR-1 automotive radio recti¬ 
fier tube. By the new RMA system for designating tube terminals, the 
number 1 terminal of this tube is connected to the cathode element, while 
the number 2 terminal is connected to the plate. These controls are. 
therefore, correctly set for measuring the AC plate Potential of this tube 
when the ’’VOLTS” button is depressed, or the resistance between these 
terminals when the ’’OHMS” button is depressed. A separate control, not 
shown in the accompanying drawing, is used for selecting the various meter 
ranges. Since the “SELECTOR 1” is used also for current measurements, 
the “MILS,” button may be depressed for reading the cathode current, 
which in this tube is the same as the plate current, but the plate current 
can be measured by rotating “SELECTOR 1” to position ”2“ and de¬ 
pressing the "MILS,” button. 

The controlling grid of a type 24 tube is connected to the “top cap" 



AGAIN! 




by the 


terminal of the tube; the connections to the "top cap ’ cir¬ 

cuits are abbreviated “T, C.” on the accompanying drawings. 
The screen grid corresponds to the No. 1 terminal, the plate 
to the No. 2, the heater to No, 3 and No, 4. and the cathode 
to No. 5, All potential measurements should be made with 
reference to the cathode of No. 5 terminal, so that one of the 
controls should be set at No. 5 while the other control is ro¬ 
tated to the “T. (i." position for the control grid potentjal 
measurement, to the No, 2 position for the plate potential 

measurement, etc. In this type, the tube test is accomplished 

by setting the “SELECTOR 1" control at the No, 2 position 
and the “SELECTOR 2” control at the “T. C.” position, and 
depressing the “MILS,” button for the first reading, followed 
tube test” button for the second reading, after which both 
buttons are released. 

The two plates of the conventional types, 80, 82 and 83 rectifier tubes 

are connected to the No. 1 and No, 2 terminals, and the 

are measured with respect to the filament which is connected to the No. 3 
and No, 4 terminals. One of the controls should be set at the No. 3 0 
No, 4 position, and the other at the No, 1 position for one plate polentia 
measurement and at the No, 2 position for the other plate potential 

measurement. To measure the AC potential between the two plates, 
one of the controls should be set at No. 1 position ^^^’e^.o'her at 
the No. 2 position. For each potential measurement, the ‘ VOLTS button 

should be depressed, as the meter is not applied to any circuit until a 

button is depressed, thereby providing positive protection to the meter. 

These few examples will suggest to the professional radioman the in¬ 
numerable measurements which are possible by this simple arrangement 
which constitutes the SUPREME FREE REFERENCE POINT SYSTEM OF 
ANALYSIS. 

Eventually, you pay for Supreme standards. Supreme engineering fore¬ 
sight, Supreme quality construction, Supreme skill and speed—why not 
enjoy its economy In the beginning—NOW! 


★ 




Ask your Jobber for a demonstration. Meanwhile, inform your¬ 
self of the most up-to-date development in the science of radio 
testing equipment by sending for the 1934 Supreme Catalog 
-Free. See Coupon. 




THIS COUPOf'l WILL BRING YOU 
the new 143 i SUPREME CATALOG 
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I saved by 
buying direct 
from the 
Midwest 
Laboratories 


Yes, and it 
gives you 
WORLD-WIDE 
Reception I 


***'*Ssr^ 




X tom 
H on thi 
Midwe^ 
a positii 
16-tuM 
moTi^V 


.NDS of satisfied cus- 
have saved from ^ to 
radios by buying direct from 
j^boratories. You, too. can make’ ^ 
saving of 30% to 50% oy buying this 
ieLuxe ALL-WAVE radio... finest develop 
idwesVs 14 years experience as leading radio 
cturer. . .at the sensationally low direct-from-labora- 
price of only $49.50. You’ll be amazed and delighted at its 
er performance I It brings in broadcasts from stations 10,000 miles 
Vid more away. Gives complete wave length coverage of 9 to 2,000 meters 
(33 megocycles to 150 KC). Send for the big FREE catalog today I 
This bigger, better, more powerful clearer- and world’s^nest stations as:JDFA, Nauen, 
ha 


toned, superselect ive radio has FIVE distinct 
wave bands: ultra short, short, medium, 
broadcast and long...putting whole world of 
radio at your finger tips. Now listen in on all 
U. S. programs...Canadian, police, amateur, 
commercial, airplane and ship broadcasts... 


Germany—REN, Moscow, Russia—EAQ, 
Madrid,Spain—12RO,Ronie,Italy—VK2ME, 
Sydney, Australia. NevCr before sc- much ra¬ 
dio for so little money.T)onH buy any radio 
until you learn about this greatest of radio 
values- Send today for money-saving facial 


40 NEW 1934 FEATURES 

Try tins Midwest radio...in your own home Automatic SELECT-O-BAND (exclusive 
•..for thirty days before you decide. Sc^e with Midwest), simplifies short wave tun- 
for yourself the 40 new 1934 features that ing, instantly pointing out wave length of 
insure amazing performance. For example— the station. 

Other features include: Amplified Automatic Volume Control, 10 Ne^v Type Tubes, Bal¬ 
anced Unit Superheter<^yne Circuit, Velvety Action Tuning, Super Power Class “A” 
Amplifier, 29 Tuned Circuits, New Duplex-Diode-High Mu Pentode Tubes, No-Imagc 

Heterodynes, Full Rubber Floated Chassis, Vari¬ 
able Tone Blender, Centralized Tuning, 7 KC 
Selectivity, New Thermionic Rectifier, Totally Sci¬ 
entifically Shielded (coils and-switch catacombed), 
etc* These and many additio^l features are usu¬ 
ally found only in sets sellii^ from $100 toS150. 


WORLD'S €;rEATEST 
RADIO VALUE 

Mik 

IlHrVir/V^ 

Deluxe Auditorium Type 
^PE AB4E R. 




' WONDERFUL V 
FOREIGN RECEPTION 

Newberry, 
S. C. — My 
Midwest 16 is 
the finest radio 
I ever heard. 
I have tuned in 
“everything’* 
In United 
States, Canada 
and Mexico. Have picked 
up stations in South Ameri¬ 
ca, England. France, Spain* 
Germany, Italy. Also air¬ 
plane and ship transmitters* 
police stations, and numer¬ 
ous “ham” phone and code 
transmitters. 

WilbUB Loro. Jr., 


lEKNS 


AS LOW AS 


S 


oo 


DOWN 


BIG FREE CATALOG 

The 24-page catalog shown above pictures the per¬ 
formance curves of this super radio. It illustrates & 
complete line of beautiful, artistic, de luxe consoles... 
in the new modernistic designs. .. priced to save 
you 30% to 30%. You can order your 
Midwest radio by mail u ith as much certain¬ 
ty of satisfaction as if you were to select it per¬ 
sonally at Our great radio laboratories. 

Write for your FREE catalog NOW! 


DEAL DIRECT WITH IABORATORIES 

§AVE 


Increasing costs are sure to result In higher radio 
prices soon. Buy before the big advance..,NOW, 
while you Can take advantage of Midwest’s 
amazingly low prices. No middlemen’s profits 
to pay! You save from 30% to 50% when you 
buy direct from Midw'est Laboratories.. .you 
get 30 days FREE trial—as little as S5.00 down 
puts a Midwest radio in your home.Satisfaction 
Loro Jr guaranteed or your money back! FREE catalog 

746 Pope ^ shows sensational radio values. Write TODAY I 


UP 

TO 


50 % 


RUSH THIS COUPON FOfR 
AMAZING 30-DAY FREE TRIAL 
OFFER AND NEW 1034 CATALOG 


IV11Dwr<;T RADIO CORP*, 

Dept. 350 
Cincinnati, Ohio. 

Without obligation on my part send roe 
your new KUEE 1934 cuuilog, and com¬ 
plete details of your llhersl 30-<1ny 
FREE trial offer. Tbls is NOT on order. 


agentsi 

Make Eaty 
Extra Money 
Check Here 
for I —1 

Details LJ 


MIDWEST R1ADIO CORP.I 

. DEPT, BSi'-CINCINNATI. OHIO. U. S. A., \ 


EtL.blished Vt920 


Cable Xddfei^^lr*<o. ABC Stfi Edition 


City_ 






























